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Since This Picture Was Taken Two Additional Tracks Have Been Laid. 
AERIAL TRAMWAYS IN THE TUG RIVER COAL FIELDS.—|See page 138.] 
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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 


—“——————————————————— 
FAILURE OF THE ISHAM SHELL, 

The Isham shell, of which so much has been heard 
during the past few years, has at last received its 
quietus in a test which has just been made at the 
Sandy Hook proving ground. The shell was designed 
on the theory that, if a projectile charged with high 
explosive be burst by impact against the outside of 
armor plate, it will produce the same destructive effects 
that are secured when a high explosive shell is carried 
through the armor and burst within the interior of the 
ship or fortification. It was only a few years ago, as 
recorded in the columns of the ScIENTIFIC AMERICAN, 
that tests of two projectiles representing the two 
theories above mentioned, were made about the same 
time against armor plate. of the same thickness, and 
backed up by similar structures, each representing the 
side of a warship. One was the present army high- 
explosive shell filled with maximite and dunnite, and 
designed to penetrate the plate and burst in the rear 
of it; the other was the Gathmann shell, carrying an 
enormous charge of high explosive and intended to 
burst on the front face of the plate. Gathmann be- 
lieved that the mere detonation of the charge against 
the plate would demolish both the plate and its back- 
ing, driving it rearwardly. He claimed that if one of 
his shells struck the side of a warship, a large area 
of the ship’s side would be blown bodily inward. The 
experts of the Army Ordnance Board believed that his 
theory was wrong, and advised strongly against the 
appropriation of money by Congress for a futile ex- 
periment. The tests were carried out and the armor 
plate was only slightly dished by the earlier shots and 
cracked through by the last. Very different were the 
results obtained with the army shells filled with max- 
imite, and with other shells filled with dunnite, the 
charges inserted in the shells being very small, com- 
pared with those used in the Gathmann projectiles. 

The shells were carried entirely through the armor 
and tore the backing literally into shreds, thereby giv- 
ing a dramatic illustraton of what would happen in 
case of penetration of the thick armor of a battleship. 

In the tests recently made of the Isham shell, an 
armored target representing a section of a battleship 
was set up, and the shell was fred with a velocity cor- 
responding to the probable striking velocity at battle 
ranges. It exploded on contact and merely dished the 
face of the armor a few inches inward. The officers in 
charge of the tests claim that, had the plate been built 
into the elastic structure of a ship, the results would 
have been even less marked than they were. , 

—_———_$_$————=. +9 > 
RESCUE OF THE FIALA-ZIEGLER EXPEDITION. 

The cablegram announcing the rescue of the Fiala- 
Ziegler expedition by one of the three rescue parties 
that have started during the last two years in search 
of the explorers, tells briefly the fate of one more of 
the many ill-fated attempts that have been made to 
solve the final mystery of the far North. The “Amer- 
ica,” which had been specially fitted and provisioned 
for the trip, sailed in charge of Mr. Fiala, from Trond- 
hjem, Norway, with a complement of thirty-seven peo- 
ple, on June 23, 1903, for Franz Josef Land, where it 
was the intention to pass the winter, and set out early 
the next year on expeditions in dog sledges. On June 
15, 1904, a relief expedition sailed from the same port, 
carrying provisions and general supplies; but on ac- 
count of the ice and fog it was unable to reach the 
“America” and returned to Norway on the third of 
the following month. Mr. W. S. Champ, who had 
charge of the relief expedition, then chartered the 
arctic steamer, “Terfa Nova,’ and in the following 
summer, on July 14 last, sailed from Tromsoe, Norway, 
in another attempt to find the “America.” By dint of 
arduous labor the relief ship was pushed through until 
the rescue party found the members of the Ziegler ex- 
pedition at Teplitz Bay, Franz Josef Land. 

According to Mr. Fiala the rescue was timely, the 
expedition having been cut off from all communication 
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with the outside world for two years past. The “Amer- 
ica” wintered in Teplitz Bay where, early in the win- 
ter of 1903-04, she was crushed by the ice and became 
a total loss. Fortunately the party found the large 
supplies of stores which had been left at Franz Josef 
Land by various relief parties. Three separate at- 
tempts were made to reach a high latitude, but they 
all failed. 

As far as the interests of geographical knowledge are 
concerned, the expedition must be regarded as a dis- 
tinct failure, the farthest north recorded being 82 deg. 
13 min. As early as the year 1827 Parry had reached 
the same latitude. So did Aldrich in 1875; while 
Markham, Lockwood, and Peary all attained higher 
latitudes than this. The farthest north was made by 
Nansen, with a record of 86 deg. 14 min. in 1895, and 
the Duke of Abruzzi, who reached 86 deg. 33 min. The 
cable dispatches announce that the scientific work that 
was planned for-’the expedition was successfully car- 
ried out by Mr. W: J. Peters, of the United States Geo- 
logical Survey. 

It should be stated that yet another relief expedi- 
tion, headed by Dr. O. L. Fassig, of Johns Hopkins 
University, left London in May in the arctic steamer 
“Belgica,’. taking the Greenland route. A message 
was received from the expedition on August 7, stating 
that no member of the Ziegler expedition had been 
seen. 

SG acc 
BIDS FOR THE MANHATTAN BRIDGE. 

Over two years ago the Bridge Commissioner of this 
city asked the Board of Aldermen for the necessary 
appropriation for the construction of the greatly-need- 
ed Manhattan Bridge, across the East River. The 
Board flatly refused to make any appropriation, and, 
as a consequence, New York city has been subjected 
to two years of needless delay and untold discomfort. 
The present, bridge engineer, who was responsible for 
the delay, has designed, or caused to be designed, a 
new a Seo bids for which have only recently been 
called for. The lowest of the five bids that have been 
received was $7,255,000 for the superstructure steel 
work, and this was made by the firm that built the 
approaches and the suspended roadway of the Wil- 
liamsburg Bridge. It now becomes possible to compare 
the cost of the new design with that of the design that 
was rejected, and the probabilities are that the new 
structure will prove to be the more costly and that it 
will take from a year to a year and a half longer to 
build. If this should prove to be the case (we hope to 
take up this matter in fuller detail in a later issue) 


New York city will have had another object lesson 


in the supreme folly of allowing its municipal engi- 
neering works to be made the sport of politics. It be- 
gins to look as though, by the time this bridge comes to 
be opened, which will certainly not be earlier than 
the year 1910, New York city will have paid the pen- 
alty of three or four years’ delay and several million 
dollars expense for which the public at large will re- 
ceive no compensatory return whatever. 
—————__—_—_—___—<§_o+ 6+ —____——— 
ELECTRIC LOCOMOTIVES FOR THE NEW YORK 
CENTRAL. 

In recent issues, both of the OcIENTIFIC AMERICAN 
and SUPPLEMENT, we have given illustrated articles on 
the subject of the elaborate tests that have been made 
by the New York Central Railroad of an experimental 
electric locomotive, designed for handling the express 
traffic within a radius of 35 miles of the New York 
terminal station. These tests have been carried out 
on a six-mile stretch of track on the main line of the 
company’s system, west of Schenectady, and they have 
now been continued steadily for such a long period 
of time, that the engine may be said to have experi- 
enced practically every conceivable condition of 
weather, load, and track. The data gathered in this 
way are so eminently satisfactory, that the company 
has placed orders for electrical equipment, which are 
said to aggregate over $6,000,000 in value. The order 
includes thirty-five electric locomotives for the through 
express service, and 175 cars which are to be used in 
the suburban service. Each of these engines will 
weigh about 95 tons and will develop normally 2,200 
horse-power, although this amount can be exceeded 
when it is necessary. They will be carried on eight 
44-inch driving wheels, all coupled. Although the 
draw-bar_pull considerably exceeds that of the most 
powerful steam express locomotives of the day, the 
concentrated load on the drivers will be considerably 
less than that on steam locomotives. Each engine will 
be able to haul at schedule speed a train of about 
twelve cars, equivaient to a load of about 500 tons. 
The electric locomotives will be coupled to the main 
line incoming express trains at Croton, where there 
will be a running shed and shop conveniences for 
both the steam and electric locomotives. The expresses 
will be run into and brought out from New York city 
entirely by electric power. The same conditions will 
prevail at White Plains, twenty-five miles out from 
New York city, on the Harlem division, where the 
steam locomotives will be uncoupled and the electric 
locomotives will take their place. It is expected that 
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this equipment will be ready for work within the next 
twelve months, by which time sufficient progress will 
have been made with the change of tracks to admit 
of a partial use of the electrical service. 

_—_—_—_—_—— OO 


RAILROAD AND OTHER ACCIDENTS IN THE UNITED 
STATES. 

Accident Bulletin No. 15, of the Interstate Commerce 
Commission, opens with the following statement: ‘The 
number of persons killed in train accidents during the 
months of January, February, and March, 1905, as 
shown in reports made by the railroad companies to 
the Interstate Commerce Commission, under the Acci- 
dent Law of March 3, 1901, was 232, and-of injured 
3,(13. Accidents of other kinds, including those sus- 
tained by employes while at work, and by passengers 
in getting on and off the cars, etc., bring the total num- 
ber of casualties up to 909 killed and 14,397 injured.” 
There is probably nothing in all the current literature 
of the day that the railroad companies dislike quite 
so much as the modest little pamphlet, published quar- 
terly, from which the above quotation is taken. They 
claim that the bald statement of losses and injuries, 
as presented in these bulletins, gives undue and mis- 
leading prominence to what, according to their point 
of view, is merely a detail of the vast operations of our 
railroad system. They claim, with perfect propriety, 
that the total number of accidents should be considered 
in relation to the total number of passenger miles. 

During the past few months the technical journals 
that are specially devoted to railroads have taken up 
the question from the railroad company’s point of view, 
and are attempting to mitigate the horror of our cas- 
ualty list by pointing to the enormous number of nas- 
sengers that are carried without any mishap. The 
question, however, is not how many do we carry, and 
how many do we kill, but rather how does the propor- 
tion of killed and wounded to total number carried in 
the United States compare with the proportion of 
killed and wounded to total number carried in other 
countries. As everyone knows, the proportion is no- 
toriously larger in the United States. 

One of our contemporaries, however, raiseS an ex- 
cellent point when he claims that the undue promi- 
nence given to railroad accidents is due to the fact that 
accidents through other means of travel are not offi- 
cially recorded by the government. The same journal) 
asks whether it would not be advisable to have other 
commissions appointed to collect and have power to 
enforce the submitting of statistics of electric railway 
and street railway accidents, and accidents through the 
growing use of the automobile. We are so far in 


“agreement with our contemporary that we think im- 
- mediate steps ought to be taken by Congress to appoint 


such a commission and empower it to collect statistics 
of accidents as complete as those furnished to the [n- 
terstate Commerce Commission. 

Particularly is it desirable that statistics of automo- 
bile accidents should be reported and classified in 
quarterly bulletins. We are satisfied that were statis-. 
tics available for the whole of the United States, the 
total number of killed and injured would prove so 
large as to cause a thrill of horror to pass through the 
whole nation. Both the general public and the owners 
and drivers of the automobiles themselves, require the 
protection that is undoubtedly afforded by govern- 
mental supervision of accident statistics. Considera- 
tions of humanity alone should prompt Congress to 
take up this matter as a question that is assuming 
national importance. 

——————— tla nn — 
BOMBS FOR HAIL IN SWITZERLAND. 

In a note which he recently presented to the Aca- 
démie des Sciences, M. Vidal shows the efficacy of the 
new hail-destroying bombs which he has invented. On 
the first of August of last year, a severe storm which 
was condensed on the highest summits of the Bernese 
Alps at altitudes above 10,000 feet, came down through , 
the narrow valley of the Rhone. With great speed it 
passed across the northeast end of Lake Leman, over 
thé rich plains of the Vaud canton, then ended at the 
Lake of Neuchatel. All the localities were much dam- 
aged by hail, except the small towns of Lonay and 
Echichens. These were the only places where the 
bombs were fired into the air, and this seems to be a 
good. proof as to the efficacy of this means of prevent- 
ing hail. Besides this, M. Vidal brings out a point in 
meteorology discovered during the storm and hitherto 
completely unobserved. The clouds seemed to have 
been banked in, and were only allowed to follow a cer- 
tain path. It is remarked that all the localities which 
lay higher than 2,200 feet altitude escaped damage 
by the storm. We thus have a valuable indication as 


‘to the height of the storm-clouds, and it seems certain 


that they kept at a very short distance from the 
ground. He considers that even when formed at a 
high altitude in the upper layers of the air or on the 
snow-covered tops of mountains, the storms tend to 
approach the soil, and the more so as they are more 
highly charged with water or hail. It is due to the 
low altitude that the rockets and bombs against the 
hail are so effective. They are easily fired, and expiode 


AUGUST IQ, 1905. 


in the air at 1,200 or 1,500 feet altitude. He proposes 
the study of the map so as to find the habitual paths 
ot storms, then to place advance guard posts which 
protect a certain region by firing the bombs and pre 
vent the rain from changing to hail. The question of 
protection against storms is a Scientific problem and 
the official observatories could greatly aid in the solu- 
tion, which is so important in the agricultural districts. 
Nee nn en nee ae am aus 
INVENTIONS OF ANCIENT ROME: SOME FORERUNNERS 
OF MODERN INGENUITY. 


BY ALEX. DEL MAR, M.E. 

The mechanical and other inventions of the Romans, 
whether original with themselves or borrowed from 
the nations they conquered, were so numerous that, 
in order to describe them, first with the object to note 
how largely we are indebted to antiquity for the de- 
vices now in common use, and second, to derive from 
these inventions such practical advantages as they may 
suggest—for some of them yet await adoption—it is 
recessary to divide and classify them. In this ar- 
rangement, the inventions pertaining to agriculture 
naturally take precedence over all others. 

Pliny’s boast that “the Roman people has never 
shown itself slow to adopt all useful arts,” is not with- 
out a substantial basis of truth. The notion which 
has been advanced in modern times, that the Romans 
were steeped in bloodshed, tyranny, and voluptuous- 
ness, is altogether erroneous. They were a warlike and 
pleasure-loving people; but they were also hard-work- 
ing, industrious, and inventive. The number and 
prominence of their agricultural publications alone 
afford ample evidences of their industry. After twenty 
centuries of social cataclysms, we still possess the 
treatises of Cato, Varro, Columella, and Pliny, to 
say nothing of the bucolic almanacs of Ovid, Virgil, 
Manilius, and others. 

One of the most important inventions or adaptations 
of the Romans was the two-course system, begun with 
cultivating the land and letting it lie fallow in alter- 
nate years, and ended with sowing it alternately with 
cereal and root crops. Tne speciaiization of guano was 
carried so far as to value the manure of thrushes, 
pigeons, and domestic fowls and other animals, in the 
order named. The sowing machine or seed drill is 
coubtfully credited by Beckmann to Theophrastus; at 
all events, it is plainly described by Pliny, who also 
mentions the Rhaetian (Swiss) wheel plow. His meas- 
ure of a fair day’s work for a yoke of oxen for the first 
tlowing, nine inches deep, is an acre, and for the 
second plowing, an acre and a half; with the wheel 
plow; about two acres. The machine reaper was an- 
cther Roman invention. With the scythe, an acre of 
grass was a fair day’s work; with the scythe-chariot, 
or reaping-machine, four times as much. The grain 
harvester was a Frankish invention. “In the vast do- 
mains of Gaul, a large hollow frame, armed with teeth 
and supported on two wheels, is driven through the 
standing corn, the beasts being yoked behind it; the 
result being that the ears are cut off and fall within 
the frame.” The wine press, which anciently was 
worked by levers, was much improved by the Greeks 
during the Augustan period, by adopting the screw. 
About A. D. 50 this press was still further improved 
by the Romans, who used thicker plank, reduced the 
size of the press boards and the height of the screw, 
and gave the latter more threads. 

The city of Rome was supplied with no less than 
fourteen aqueducts, not necessarily for drinking pur- 
poses, because it always had the river, which afforded 
a copious flood of fresh water, but for the sake of con- 
venience, and especially to supply the baths and drive 
the water mills, most of which were located under 
Mount Janiculum. It was these water mills which 
made Rome a great manufacturing city. They were 
employed in innumerable arts, and gave rise to endless 
mechanical inventions and improvements. When, in 
the sixth century, the Goths laid siege to Rome and 
cut off the aqueduct water, Belisarius established a 
series of floating boat-mills on the Tiber, which, being 
driven by the current, enabled the accustomed indus- 
tries to be resumed. Grist mills driven by streams, 
or the wind, were common in the rural districts; the 
more ancient ones pounding the corn in gigantic mor- 
tars, the improved ones grinding it between revolving 
stones. Not. only was flour produced in these mills, 
but also various cereal preparations, like our breakfast 
foods of the present day. Among these was one that 
yet remains to be reinvented. This was alica, a prepar- 
ation of spelt, which the Roman writers allude to as 
a great delicacy. 

It is not many years since the yeast cake was intro- 
duced into America as a novelty; yet it is an inven- 
tion at least two thousand years old. Here are the 
words of the Roman encyclopedist on the subject: 
“Millet is more especially employed to make yeast. If 
kneaded with must (grape-juice) it will keep a whole 
year. The same is done, too, with fine wheat bran of 
the best quality. It is kneaded with white must, three 
days old, and then dried in the sun, after which it is 
made into small cakes.” 

The cultivation of alfalfa, which has made the {6e- 
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tunes of some of our far western farmers, is another 
“antiquity.” It was brought from Media into Persia 
in the time of Darius, and afterward into Greece and 
Italy. Medica was its Persian, lucerne its Italian, and 
alfalfa its Arabian name. Amphilocus, an agricultural 
writer of Athens, devoted almost an entire work to the 
culture of this valuable grass; and the Roman writers 
were scarcely less enthusiastic on the subject. 

The silo, for preserving grain in the earth, is evi- 
dently an Oriental jnvention, which, before the Augus- 
tan age, made its way westward through Bactria, 
Pontus, and Thrace to Egypt, Greece, Italy, and Spain. 
The Pontic name was siri. Varro says that wheat, 
properly stored in dry soil, will keep for fifty years; 
and millet, a hundred. He mentions an actual instance 
of beans, which were preserved for a period of more 
than 220 years. 

The same ingenuity that could preserve grain from 
rotting, protected wood from burning; and this also 
was a Pontine and perhaps an Oriental invention. 
Aulus Gellius relates that at a period about a century 
before the Christian era, Archelaus, one of the generals 
of Mithridates, painted a wooden tower with a prepara- 
tion of alum, and thus rendered abortive Sylla’s at- 
tempt to fire it. Another method of protecting wood 
from fire is mentioned by the Greek tactician, A‘neas, 
about 360 B. C. The Greeks also invented our roof 
gardens, and have left us very explicit directions how 
tc construct them. The idea was doubtless taken from 
the hanging gardens of Babylon, while these again 
probably came from the Orient. But few things are 
entirely new. Roof gardens are as much an evolution 
as steam engines. They both saw the light in halcyon 
ages; were neglected or forgotten in times of retro- 
gression; and were resurrected, with improvements, in 
more propitious days. 

If now we turn from mechanical inventions to the 
agricultural products of the Roman period, especially 
those which are believed to be of modern introduction, 
we will find among the number esparto, silk, cotton, 
glucose, champagne, lard, and possibly tobacco. There 
will probably be no question about the first half dozen 
of these commodities; the disputable subject is tobacco. 

Esparto, which is still largely used in Southern 
Europe for making sandals, mats, baskets, ropes, nets, 
sacks, etc., and which for similar purposes might be 
profitably cultivated in the United States, was known 
to the Romans as spartum. It was brought from Asia 
by the Carthaginians, and introduced by them into 
Spain during the fourth century B. C. At about the 
same time it was also cultivated in Greece, and em- 
ployed in making the rigging of their light sailing 
craft. From these countries it spread to all the inter- 
vening ones. The story that the silkworm and the 
manufacture of silk were introduced into Europe by 
two monks, in the reign of Justinian, is unworthy of 
credit. Silkworms were cultivated in the Greek island 
of Cos nearly a thousand years before Justinian; and 
a tissue was made from their silk, which was then, as 
now, Known as bombazine. The fact is mentioned 
by Aristotle and corroborated by Pliny, who remarked 
that the clinging garments made of it, disclosed almost 
as much as they concealed. The gossypium, or cotton 
plant, and manufacture, are fully described by the 
same author, who, after alluding to the culture of the 
plant in Egypt, says: “There is no tissue known that 
is superior to this thread, either for whiteness, soft- 
ress, or dressing; the most valuable vestments worn 
by the Egyptian priests being made from it.’ To con- 
firm his account, abundance of cotton tissues have been 
found in Egyptian tombs of the Alexandrian age. 
Glucose, known to the Greeks by nearly the same name, 
ai gleucos, or Always Sweet, and to the Narbonenses 
as dulce, or sweet, was gathered from raisins. “In 
order to make it,’ says Pliny, ‘‘they keep the grape 
hanging on the vine for a considerable time, taking 
care to twist the stalk.” In many parts of Europe it 
is still made in the same way. 

When we speak of champagne, it is neither cider, 
mead, nor perry that is meant, all of which were manu- 
factured by the Romans, and are fully described in 
the works left to us; but of a wine made from grapes, 
and rendered sparkling and effervescent by artificial 
means. “As to wines which have been treated with 
marble, gypsum, or lime, where.is the man, however 
robust he may be, who has not stood in dread of 
them?” inquires a Roman moralist. What is this but 
champagne? Strange as it may seem, this too ap- 
pears to have been an Oriental invention; for previous 
to the Roman imperial era, both the Greeks and Egyp- 
tians had it. In Africa, says Pliny, it was prepared 
with gypsum or lime, and in Greece with powdered 
marble, precisely as is done in many countries at the 
present day. 

Hog lard is invariably referred to by the Greek and 
Roman writers as arungia, or axle grease, that prob- 
ably being its principal use in countries blessed with 
an abundance of pure olive oil. It was also largely 
used for ointments, unguents, and pomades. 

It will not be disputed that the culture of tobacco 
was brought into Europe from America in the sixteenth 
century; what is contended is that the smoking of 
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pipes is of great antiquity, and was practised in India, 
China, and Egypt, long before the discovery of Am- 
erica. Pliny mentions the smoking of colt’s-foot, 
“inhaled through a reed,’ as a cure for a chronic 
cough. Apollodorus, a writer of the Ptolemaic age, 
says that: “The barbarians, by inhaling the fumes 
of the cypiros plant, diminish the size of the spleen. 
They never go out of the house,” he adds, “till they 
have inhaled these fumes, through the agency of which 
they acquire strength and vigor.” Pliny calls cypiros 
an Indian weed; says it resembles the ginger plant: 
that some people chew it; and that it tastes like 
saffron. All of which certainly suggests tobacco. If 
the Indian traders of Ptolemy could introduce it no 
farther west than Egypt, and Oviedo first introduced 
it from America into Spain, it took nearly two thou- 
sand years to carry it from one to the other of these 
distant frontiers of the empire. It would be a curious 
subject to inquire what pantascopic changes its sooth- 
ing influences might have brought about, had the 
Romans encouraged its use during the interval! 
—_—_———_——_—____——»>—+-0 >< 
SCIENCE NOTES. 

Action of Liquid Air on the Activity of Seeds.—In 
a memoir read before the Académie des Sciences, M. 
Paul Becquerel publishes the results of his investiga- 
tions on the action of cold on seeds, making use of 
liquid air. The interesting conclusion is reached that 
the resistance of seeds at low temperatures depends 
on the quantity of water and gas contained. If the 
quantity is sufficient, the cold disorganizes the proto- 
plasm and nucleus and renders all return of life im- 
possible. But if the protoplasm has already reached 
by desiccation its maximum of concentration, or max- 
imum of activity, it escapes the influence of low tem- 


peratures, and the seed preserves its germinating 
power. 


Within comparatively recent years, that is, since 
aniline dyes have almost completely supplanted the 
mineral and vegetable dyes formerly used in coloring 
cotton textiles, an extensive demand for castor oil has 
sprung up in the industry of dyeing and printing cot- 
Without presuming to invade the intrica- 
cies of the dyer’s art wherein secret recipes for the 
composition of colors and their application to cloth 
are the property of each individual dyer, it may be 
said that the general principle underlying the utility 
of this oil in coloring processes is that the aniline and 
alizarine dyes are soluble in sulphurated castor oil: 
in other neutral fats and oils these dyes, with few ex- 
ceptions, are in general insoluble. In certain processes 
of dyeing and printing, therefore, castor oil enjoys a 
practical monopoly over all other oils. 


The sphere of hygiene may be divided, as it often is, 
into the two hemispheres, public hygiene and _ per- 
sonal hygiene, or it may be cut into one portion deal- 
ing chiefly with the human mechanism and its opera- 
tion (personal hygiene), and another portion dealing 
chiefly with the environment of that mechanism (sani- 
tation). The time has gone by when any one person 
can safely undertake to deal with the whole sphere of 
hygiene. The physiologist and the physician must in 
the future leave to the architect and the sanitary engi- 
neer such subjects as housing, heating and ventilation, 
water supply and sewerage, precisely as the sanitary 
engineer has never presumed to deal with foods and 
feeding, vaccines and antitoxins, exercise, sleep and 
rest. The former subjects deal chiefly with the con- 
trol of the environment, the latter subjects chiefly wilh 
the control of the individual, and sanitation and hy- 
giene must henceforward be regarded as separate hem- 
ispheres of the science of health. 


A new apparatus, the “aquameter,”’ has been devised 
for assisting in the compilation of weather forecasts. 
In such work it is pointed out that a very important 
factor is not taken sufficiently into consideration. This 
is the exactitude of the percentage of aqueous vapor 
in the approaching winds. The barometer gives some 
such dndication, but the height of the barometer de- 
pends on wind pressure and temperature as well as 
on moisture. The wet and dry-bulb thermometers con- 
stitute an antiquated instrument and are not sufficient 
ly reliable, as their variation depends on erratic cir- 
cumstances and their indications are not represented 
in actual percentages of aqueous vapor. Rain results 
when an atmosphere nearly saturated with aqueous 
vapor becomes lowered in temperature. The nearness 
or otherwise of a wind to its saturation point, is, there- 
fore, a most important question. It has had to be de- 
termined hitherto by recourse to elaborate apparatus, 
including a chemical balance, and, therefore, out of the 
usual province of a meteorologist. By using the aqua- 
meter, however, which is a simple instrument, the 
exact percentage of aqueous vapor can be obtained. 
By the opening and shutting of two taps and the rais- 
ing and lowering of a mercury reservoir, a measured 
quantity of air is drawn into a glass vessel, and placed 
in contact with anhydrous phosphoric acid which is a 
rapid water absorbent. The rise of mercury in the 
narrow glass stem of the vessel then gives the exact 
percentage of the aqueous vapor in the air. 
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HYDRAULIC MINING WITH CENTRIFUGAL PUMPS. 
BY ENOS BROWN. 

The first attempt ever made in the State of Oregon to 
exploit an extensive gold placer deposit by artificial 
power has been recently given a successful trial at 
Grant’s Pass, a city in the southern part 
of the State just north of the California 
line. The employment of “giants” in hy- 
draulic mining was first introduced in Cali- 
fornia, and by this means enormous quan- 
tities of gold, in the aggregate, have been 
Saved from deposits where values were too 
low to justify mining by any other process. 

In the vicinity of Grant's Pass there are 
thousands of acres of rich placers which 
have never been worked extensively, 
Owing to their high elevation above the 
Surrounding country and the difficulty of 
installing a water supply, the hydraulic 
method being the only one by which the 
deposits could be profitably worked. 

Rogue River is a stream which rises in 
the high Sierras and is fed from inex- 
haustible banks of snow. It is at all sea- 
sons of the year of large volume; but its 
bed lies at a depth of 430 feet below the 
placer deposits referred to. Surveys have 
been made from time to time, with the 
object of damming the river in higher 
altitudes and conveying water to the de- 
sired point through pipes and by gravity; but although 
such a scheme would be practicable, the expense would 
be very large and hardly justified by anticipated re- 
sults, especially when the engineering obstacles that 
had to be surmounted were considered. It would be 
necessary to travel far to find so large an extent of 
country, as irregular in its contour, or rough in char- 
acter, as this portion of the 
State of Oregon. The first 
expense of a pipe line, there- 
fore, together with the inac- 
cessibility of the region and 
the probability of accidents, 
rendered its construction ex- 
ceedingly difficult. The al- 
ternative, if gravity could 
not be employed in develop- 
ing the placers, was in util- 
izing the power at hand in 
Rogue River, which never 
flows less than 144,000 min- 
er’s inches and has close 
at hand an easily developed 
fall of 2014 feet. 

To construct a dam and 
install the necessary tur- 
bines was an easy proposi- 
tion as well as a compara- 
tively, inexpensive one. The 
main, and in fact the only, 
difficulty to overcome, lay 
in finding a pump of ade- 
quate strength and capacity 
to withstand the great pres- 
sure to which it was to be subjected in raising 
a quantity of water of not less than 9,000 gal- 
lons per minute to a height of 430 feet. The work 
demanded was continuous. Like the flow of the river, 
the pump was required to rin day and night from one 
year’s end to the other. The design and construction 
of the pumps was undertaken successfully by the Byron 
Jackson Machine Company, of San Francisco. Con- 


fident of the result 
they assumed all risk 
and responsibility and 
have just completed 
the installation of one 
of their five-step cen- 
trifugals with very 
successful results. 
The first unit has been 
in continuous opera- 
tion for over three 
months. 

The power generat- 
ed by the Rogue River 
is capable of driving 
four units of four tur- 
bines each. One unit 
has been installed. 
The turbines are of 
the ordinary vertical- 
draft tube type of 
standard pattern. The 
heavy gearings are 
seated on I-beams 
on the pump deck. 
The turbines convey 
their power by trans- 
mission gear to a line 
shaft tapering from 7 
to 6 inches, directly 
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connected to the pump by flexible couplings. Each 
unit ot four turbines will operate one pump. The 
pump of the Byron Jackson Machine Company 
weighing over 
I-beams and se- 


is an 18-inch five-step centrifugal, 
forty tons, 


resting on heavy steel 


. 
s 
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“Giant” in Operation, Throwing Stream 250 Feet. 


curely anchored to a concrete foundation, 4 feet in 
depth. The main pipeline from the pump is 1,500 
feet in length by 22 inches in diameter, attaining a 
vertical height of 150 feet in that distance. Distribu- 
tion to the giants is made at the point of greatest ele 
vation. The pump is guaranteed to supply three giants 
through a 38-inch nozzle at °¢€9 r-volutions. So far 


A Five-Step Series Centrifugal Pump. 


but two giants are in operation, the pressure on the 
pump at this duty not exceeding 160 pounds. With 
the centrifugal a steady head is maintained at the 
nozzles by direct connection with the main line from 
the pump. The total volume of water pumped in 24 


hours is 13,000,000 gallons and this amount has been 
continuous from the time when the power was first 
applied. 
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The Pipe Line from the Pumps to the “Giants.” 
HYDRAULIC MINING WITH CENTRIFUGAL PUMPS, 
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For the benefit of engineers a technical description 
of this pump is annexed. 

The water enters in the suction elbow on the shaft 
side of the pump case. At that end the pressure is 
only that which can be created by vacuum; and for 
practical purposes this amounts never to 
more than twenty inches. 

The pump is so constructed that none of 
the stuffing boxes in any part of it is sub- 
jected to the discharge pressure due to 430 
feet head. It may be well realized by engi- 
neers and mechanics that it is difficult to 
make a tight joint under such heavy hy- 
draulic pressure. The water enters the 
center of the first runner and is discharged 
from the ports of the same at a tangent 
and its energy is converted into pressure 
head in the whirlpool space. Properly 
curved water vanes are inserted between 
the first and second runners, guiding the 
water in a continuous stream without ed- 
dies to the center of the next runner, and 
the operation is continued until the final 
fifth step is reached, so that each runner 
takes care of one-fifth the total head for 
which the pump is pumping, and it is 
shown by gages placed on the different 
chambers that the pressure increases in an 
exact geometrical progression. 

This particular pump was built with 
the view of limiting the speed to 360 revolutions 
in order to prevent a too great velocity of the 
bevel gears, which drive the same, there being 
mounted four sets of bevel gears, one for each of 
the vertical turbines which supply the power for the 
pump. 

If the arrangement had been designed so that the 
pump could have been di- 
rectly connected to horizon- 
tal turbines, and if a speed 
considerably in excess of 
that under which the pump 
is operating had been ob- 
tained, it would have been 
easily possible to produce 
the necessary head of 430 
feet with three or even two 
steps instead of five. The 
pump was tested under 250 
pounds working pressure 
equal to a static head of 577 
feet. 

In view of the heavy col- 
umn of water resting on 
this pump, the perfection 
with which the balancing 
of this pump against end 
thrust has been secured is 
certainly remarkable. Owing 
to the automatic water bal- 
ance with which it is fur- 
nished the pump seems to 
run perfectly free. Such a 
result could never be accom- 
plished by means of a metal, or even a ball step 
bearing. 

The success of the plant described is complete. 
It is intended tq increase the output by install- 
ing three additional units of turbines and centrifugal 
pumps by which a surplus for irrigation, light, and 
power will be generated and distributed to the sur- 
rounding country. The monthly running expense, in- 
cluding all labor con- 
nected with running 
of pump, giants, sluic- 
ing, ete, is about 
$1,500. 

——__oe >> -___ 

Owing to structura} 
instability it has been 
decided to rebuild the 
“Auld Brig of Ayr,” 
immortalized by the 
poet Burns. The char- 
acteristics of the 
bridge, which dates 
from the end of the 
fitteenth century, are 
to be preserved. The 
stones are to be care- 
fully removed and 
numbered. The foun- 
dations will then be 
strengthened, and the 
stones reassembled in 
their former positions. 
The work of restora- 
tion is to be carried 
out by Sir John Arrol, 
the well-Known bridge 
builder, to whom the 
work is intrusted. 
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THE STATUE OF THE SUMERIAN KING DAVID. 


BY EDGAEB JAMES BANKS. FIELD DIRECTOR OF THE BABYLONIAN 
EXPEDITION OF THE UNIVERSITY OF CHICAGO. 


The white marble statue of the Sumerian King David 
was discovered by the expedition of the University of 
Chicago while excavating at the corner of the ancient 
temple hill at the ruin known as Bismya, in Central 
Babylonia. Despite the discoveries of the fine old 
crematorium, the first that has come to light, and of 
the use of the arch in Babylonia as early as 4000 B. C., 
the finding of this ancient work of almost prehistoric 
art is one of the most interesting results of the expe- 
dition. When found it was lying upon its back, its 
head was missing, and the toes, which were broken 
from the feet at the time of its fall from the platform 
above, were lying just beneath it. The head was later 
recovered from another part of the ruin. In places, 
especially upon its face, is an incrustation of saltpeter, 
common to objects which have long been buried in the 
soil of Babylonia; other parts of the s.atue are as per- 
fect as when it left the hands of its sculptor. 

The statue is 88 centimeters high and 81 in the cir- 
cumference of its skirt. The head is bald, the face 
beardless, the triangular eye sockets, to which ivory 
eyeballs were once fitted and held in place by means 
of bitumen. are now hollow. The shoulders are broad 
and square, the body thick and short, the well-shaped 
arms are free from the body, and the hands, according 
to the usual Babylonian custom. are clasped in front. 
The upper half of the statue is nude, and from the 
waist is suspended an embroidered or plaited skirt 
intended to represent heavy wool or fur. To give sup- 
port to the statue, the bare feet are imbedded in the 
pedestal. Upon the right shoulder, the clearly cut 
inscription of three lines in the old Sumerian or pre 
Babylonian language. reads as follows: 

(The Temple) Eshar. 
King Daudu (Daud = David), 
King (of) Udnunki. 

The name of the king is entirely new to Assyriolo- 
vjsts. The names of the city and temple were first read 
upon the great stone of Hammurabi, recently dis- 
covered by the French in Persia. 

The age of the statue is beyond doubt several cen- 
turies more than six thousand vears; the approximate 
date of 4500 B. C. is fixed in several different ways. 

First, the archaic character of the writing is that 
employed only in the inscriptions long antedating the 
early Babylonian king, Sargon, of 3800 B. C. The 
characters of the inscription are jineal and nearly hie- 
roglyvphic: the wedge-shaped characters were not yet 
developed. 

Second, the statue when found was lying beneath the 
platforms of several reconstructed temples. The upper- 
most of the platforms contained bricks inscribed with 
the name of Dungi. of 2750 B. C.; beneath it was a plat- 
form constructed of the bricks of Sargon. 3800 B. C.; 
still lower were traces of several other reconstructions. 
The statue was beneath all of these, among the ruins 
of a temple built of small plano-convex bricks 
which all Assvriologists assign to the middle 
of the fifth millennium B. C. 

Third. the style of the art, the triangular- 
shaped eyes. the nose forming a straight line 
with the forehead, the style of dress employed 
only at that particular period, identify it as 
belonging to the same age as the famous bas- 
relief in the Louvre and a statuette in the 
British Museum. The great Agssyriologists of 
Europe assign the figures possessing these pe- 
culiar characteristics to about 14500 B. C., and 
no Assyriologist of repute. and who is ac- 
quainted witn the earliest Babylonian art, 
would question the date. 

The statue. fully 1,500 years earlier than 
any other from Babylonia. not only presents 
history with the name of a forgotten king: it 
is a perfect specimen of the most ancient art 
in the world, and opens a new chapter in the 
history of the earliest known people of Meso- 
potamia. 

> SS tO ee 
A HAND-PRESSURE RIVETING MACHINE. 
BY DR. ALFRED GRADENWITZ, 

AS a consequence of the unceasing develop- 
ment in the field of metallic constructions. 
which are being applied now to the most 
varied uses. the necessity of hydraulic, pneu- 
matic, or electric riveting tools is becoming 
more and more urgent. In spite of the wide- 
spread use of these mechanical outfits. many 
rivets have still to be driven by hand- 
operated hammers. Such work is. however, 
rather hard, and especially in small shops 
are there seldom workmen of sufficient skill 
to be found. On the other hand. hammer- 
riveting has the inconvenience that the walls 
to he joined are not pressed together with 
sufficient force. The same drawhack. by the 
way. applies to pneumatic riveting hammers, 
which, moveover, use up large amounts of 
-ompressed air. It may finally be stated that 
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many delicate constructions undergo an unfavorable 
influence from the shocks produced by the hammer 
strokes. 

The tool represented in the accompanying figures 
has recently been constructed by Mr. F. Arnodin with 
a view to obtain by hand labor, and without the aid 
of any mechanical force or any hammer, rivets as sat- 





THE STATUE OF THE SUMERIAN XING DAVID, FOUND 
AT BISMYA, BABYLONIA, AND BELIEVED TO DATE 
BACK TO 4500 B. C. 


isfactory as those obtained by hydraulic pressure or 
other mechanical means. : 

This hand-driven riveting machine consists mainly 
of two cast steel arms, A A’, carrying at one of their 
ends and in front of each other the two stamps be- 
tween which the compression of the rivet is to be ob- 
tained. The upper arm, A. being fitted with the coun- 
ter-stamp, G. that is regulated by a screw, is bolted in 
O to two cast-steel cheeks, constituting a cross beam 
between this arm and the joint, 0’, of the other arm. 
A’. The stamp is connected to the latter by a holder, 








HAND RIVETING MACHINE.—JAWS BROUGHT TOGETHER. 
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H, and slides in a guide rigidly connected to the cheek 
So as to be kept in an invariable direction with regard 
to the counter-stamp. The levers, A and A’, are con- 
trolled by eight connecting-rods, (. made of steel, and 
which are coupled together by pairs and jointed on 
one hand to these levers, and on the other to bronze 
nuts, VD, fitted with opposite threads. The screw, E. 
corresponding to this nut has likewise opposite threads 
and is controlled by a cast-iron fly-wheel, F. fitted with 
a handle. 

One of the two men required to operate the machine 
places the rivet in position, applying to it the counter- 
stamp, G, whereas the other operator sets the fl-wheel 
rotating rapidly. The lever. A’, swinging round an 
immovable joint will transmit to whe stamp an in- 
creasing force, which in the case of a riveting machine 
of 365 kilogrammes weight. may reach as much as 
30,000 kKilogrammes, owing to the storing of energy 
secured by the fiy-wheel, which is sufficient to deal 
with rivets 26 millimeters in diameter. 

The apparatus is conveniently suspended from a 
tackle by two rings screwed °*s the lever, 4. A rivet 
of 26 millimeters diameter i: as 2 rule completed in 
two minutes. 

The apparatus is dismounted and remounted at a 
moment's notice, ary connections being obtained mere- 
lv by means of boits and :tits. In some cases. and 
particularly in smaller shops, it will be found advan- 
tageous to instal] the machine permanently at some 
point of the shop, especially in the case of light work. 

— i> <-> a 
Dissimulated State of Acids. 

M. Albert Colson recently made some experiments 
which seem to prove that certain acids are capable of 
remaining in compounds in a state in which they ap- 
pear to be different from the usual condition. The 
solution of a metallic oxide in a dilute acid gives. as 
we know, < dissolved salt. This should keep the char- 
acteristic properties of such a salt. He finds, hdwever, 
that the solution of chromic oxide in cold dilute sul- 
phuric acid gives a variety of sulphate in which the 
sulphurie acid resists the action of reagents. while up 
to the present we obtain analogcus bodies only by 
modifying ordinary sa!ts by heat. Hydrated chromic 
oxide is formed by adding ammonia to chrome alum. 
The precipitate is green. It is dissolved in a smal] 
quantity of very dilute sulphuric acid and filtered from 
the excess of hydrate. The green solution has the form- 
ula Cr,(SO,).(OH).. It seems to be a constant body. 
In this case the sulphuric acid should be all precipi- 
tated by barium chloride. But only three sulphuric 
molecuies are brought down, while the other two re- 
main, so that the mixture oniv clears with great =low- 
ness and even then contains the eleinents of sulphate 
of barium. This is confirmed by thermo-chemical re- 


search. One molecule of BaCl added to one or ihe 
pentasulphate gives off heat represented by 5.000 cal- 
ories. This number rises to 15,200 calories with 5 
Ba Cl., giving a deposit of 3 molecules of Ba x@., but ii 


does not exceed 15.500 with 4 BaCl.. The 
fourth molecule of barium thus has no a: 
preciable action on the chromium salt. Ths 
we find that the combination of sulphuric acid 
and chromium hvdrate gives rise to two cif- 
ferent states—the ordinary saline state and 
the “dissimulated” state. The latter tends 
to disappear when the temperature is raised. 
Cooling below the usual temperature = aiso 
wodifies it. We cannot therefore say that it 
is dte to the formation of a special salt. 
et SR —>—+ ©-+ Se 

It is provably difficult for the voung men 
in our technical schools ot to-day who are 
familiar almost entirely with mild steel and 
very little with wrought iron, to realize what 
a change came in engineering when <*e pro- 
duction of mild steel became a commercially 
reliable matter. When we look back at the 
way in which some of the vital elements of a 
big marine engine were made, we are almost 
inclined to wonder that the material was re- 
liable at all. The difference between a large 
wrought iron shaft such as old Hughey 
Dougherty used to make at the Morgan Iron 
Works. and one of tl.2 mild steel shafts made 
at Bethlehem. is as great as could be imag- 
ined. Nearly the same is true of boiler plates. 
The voung engineer of to-day would hardly 
know what was meant by a lamination or a 
“cold shut.” The very method of manufac- 
ture made it ne’essary to use a large factor 
or safety in designing. with the result tnat 
the working stresses permissible were very 
low and the weight of machinery inordinately 
high. With the advent of mild steel and the 
introduction of careful] and systematic testing, 
the designer had a material on which he could 
place absolute reliance so that the factor of 
safety could be greatly reduced. As a matter 
of fact the factor of safety has been reduced 
from 8 or 10 to 5, and sometimes as low as 
4.5. 
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AERIAL TRAMWAYS IN THE TUG RIVER COAL FIELDS, 


BY HENRY MACE PAYNE, C.E., PH.D., 8C.D, 


It is within the past three years that the use of the 
aerial tramway has been introduced for the purpose of 
Carrying coal in the West Virginia and Kentucky coal 
fields. 

In both cases, illustrated herewith, it is used to carry 
the coal mined on the Kentucky side of Tug River, to 
to the railroad on the West Virginia side. The plant 
at Vulcan, W. Va., was first put in, and was the first 
adaptation of the idea to a coal-carrying process by the 
Leschen people. The second plant of this kind was 
built for the Borderland mines at Nolan, W. Va., and is 
Similar in every respect. 

The upper terminal at Vulcan is about 400 feet in 
elevation above the lower terminal, and the horizontal 
distance from saddle cap to saddle cap is a little over 
1,100 feet. The empty cable is 1% inch, the loaded 
one 1% inch. The loaded bucket is suspended from 
the upper cable by a pair of trolley wheels, and is 
moved by the automatic attachment of the clip on the 
lower, or moving, cable. The trolley wheels in enter- 
ing and leaving either terminal pass directly from the 
steel track to the standing cable at the saddle cap. 
The moving cable, which derives all its motion from 
the loaded buckets going down, passes through the 
terminals on sheaves, and around the ends on the large 
horizontal wheel. The periphery of this wheel consists 
of a patented anti-slip grip, through which the cable 
passes. 

At regular intervals a clip is attached to the moving 
cable, whose purpose is to pick up the loaded or empty 
bucket at each terminal after it has been left there by 
the preceding clip. To regulate the strain on this clip 
and the moving cable, and to avoid any sudden jerking 
of the bucket, which would cause it to swing unduly, 
the A. Leschen & Sons Rope Company, of St. Louis, 
who manufactured the machinery for these plants, 
have designed an accelerating and retarding mechan- 
ism. As the bucket comes into either terminal, the 
pin on the clip slides between two rods and is raised, 
thus releasing the bucket, which stops at the proper 
point as it loses its own momentum. At the same in- 
stant a traveling piece is set in motion, which starts 
the stationary bucket out from the terminal so that 
when the clip has overtaken it the increase in speed 
is so gradual that no shock is transmitted to any part 
of the machinery. 

‘Three independent bands are provided as brakes, all 
acting on separate circumferences attached to the axle 
of the large horizontal wheel, or drum, at the extremi- 
ties of the moving cable line. The levers which work 
these brakes are all within easy reach of the operator 
at the upper terminal, by whose side is a telephone 
connecting with the other terminal. This same op- 
erator also raises and lowers the slide at the bottom 
of the chute into which chute the coal is emptied from 
the mine cars on the tramway above, and from which 
the buckets are loaded. 

The capacity of the buckets is 18 cubic feet (about 
900 pounds), and there are 23 buckets on the entire 
line, which makes a complete revolution at average 
speed, in about ten minutes. The maximum capacity, 
therefore, as now equipped, is slightly over 60 tons per 
hour and it is generally operated so as to carry about 
45 tons per hour. 

To provide for the changes in the length of the 
standing cable, due to tension, temperature, etc., the 
lower end passes over a large sheave and holds sus- 
pended a weight box whose load approximates 20,000 
pounds. The large horizontal wheel carrying the mov- 
ing cable, at the lower terminal, is supported by a slid- 
ing carriage, to relieve any tension on the terminal 
machinery or cables in case of sudden stoppage. To 
hold the moving cable at proper tension, this sliding 
carriage is counterbalanced by a weight box loaded 
approximately to 10,000 pounds, the weight of the car- 
riage itself being about 5,000 pounds. 

The loaded bucket upon coming into the lower ter- 
minal is automatically released in the same manner 
as at the upper, by the retarding and accelerating 
mechanism, and as the preceding empty bucket passes 
around the end of the terminal on its return trip, it 
raises an engaging lever which empties the loaded 
bucket just coming in. In this manner the entire pro- 
cess may be operated by one man, at the upper ter- 
minal. ° 

The coal, after being emptied from ‘the bucket, 
passes through the tipple in the usual manner, so that 
by the various screens, and the three tracks, it is pos- 
sible to load lump, nut, or run-of-mine. 
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According to dispatches from Christiania, the Zieg- 
ler Arctic expedition, under the command of Anthony 
Fiala, of Brooklyn, has been successfully rescued by 
the relief expedition under command of William S. 
Champ, private secretary of the late William Ziegler. 
The Fiala party was found in Franz Josef Land, their 
ship, the “America,” having been lost in the ice in 
Teplitz Bay early in the winter of 1903-1904. The 
members of the expedition lived mainly on cachéd 
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stores left by the Abruzzi and André relief expeditions 
and their rescue appears to have been most timely. 
Three attempts to reach high latitude failed, though 
the intended scientific work was carried out success- 
fully. 

tt 

Iron Orystalse and Curious Figures, 

In a series of recent researches, M. Osmond, the 
eminent metallurgist, finds that very curious figures 
are formed on the surface of crystallized metals by 
pressing upon them with a fine point. A crystal of the 
metal is well polished and the point of an ordinary 
needle is brought down upon it. The needle is best 
mounted in a jointed lever. 
against the surface of the crystal and perpendicular 
to it, then weights are put on the lever to press down 
the point. The surface is examined by the microscope 
in a vertical light. The figures which are formed 
around the point consist of groups of lines which in 
the case of iron are curved, but for other plastic 
metals of the cubic system are usually straight. The 
phenomena seem to be observed only with the plastic 
metals, He makes most of the researches upon iron, 
using large crystals which can be cut in different 
planes, The figures vary according to the plane of the 
section. The figures in some cases have the form of a 
cross with the point as a center, and are formed of 
Streaks superposed. This happens upon the full face 
of the cube. In the sections the cross is imperfect, 
and in some cases there are three branches, in others 
two or only one. The figures are characteristic of the 
position of the sectional surface with reference to the 
crystalline structure, like the corrosion figures. Thus 
they can be made the base of a new method of re- 
search which will help in the following work: To dif- 
ferentiate two different bodies which have the same 
form of crystals. To find the crystallographic direc- 
tion of an unknown section. This may have a prac- 
tical value, as the fragility of iron and soft-steel is 
connected with the position of the cleavage of the cube, 
and Stead’s researches show that rolling of the plates 
may have an influence on the crystallographic position 
of the grains, in some conditions which are obscure at 
present. We also obtain a gage of the drawing of a 
metal, as the figures are smaller on drawn metal than 
on annealed metal. It is also found that a mechanical 
pressure or other action on a metal tends to change the 
character of the figures. At the breaking strain the 
figures almost disappear, showing that the crystalline 
structure is destroyed. 
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‘Bigh-Tension 1,200-Volt Electric Railway from 
Grenoble to Chapareillan. 


The electric railway which is now in operaiicn from 
Grenoble to Chapareillan, twenty-six miles in length, 
is distinguished by the fact that it uses the three-wire 
direct-current system at a high voltage. This is one 
of the first electric lines in Europe where this method 
has been applied on a large scale. Up to the present 
the highest tension which has been employed for direct 
current tramways and electric roads is from 550 to 
650 vcelts. This limit of tension makes it necessary to 
use wires of large section for conducting the current. 
In the lighting and power distribution lines we have 
the three-wire system which allows of increasing the 
tension and cutting down the expense of the lines. But 
for traction purposes, especially on long-distance lines, 
no application had been made of the three-wire system 
before the Grenoble-Chapareillan line. The Thury sys- 
tem is used here. The tension between the outside 
wires is 1,200 volts, and the middle wire is grounded 
by connecting to the rails. The track is of meter gage. 
Motor cars and trailers make up the trains, the cars 
having been supplied by the Ivry shops, near Paris, 
and the Schneider Company of Creusot, while the 
Thury electric equipment is used. The cars are of the 
ordinary tramway type and carry a motor on each 
axle. The motors are of the Thury four-pole 35-horse- 
power pattern and are coupled in series. A tension of 
1,200 volts is used directly upon the motors. Con- 
trollers and resistances are placed on the roof of the 
cars and the driver works them by a hand wheel. The 
trains are usually made up of three cars and are sup- 
plied with magnetic brakes. Electric heating as well 
as lighting is used. At last accounts the road was in 
very successful operation, and this latest of M. Thury’s 
exploits is attracting attention. There are about ten 
trains of thirty tons each now on the line. Current 
is obtained from a 1,400-foot fall at Lancey, some ten 
miles from Grenoble, where the hydraulic plant con- 


tains Brenier-Negret turbines and Thury dynamos. , 
———— ___—__9+ §+o——_—$—______———- 
The Current Supplement, 


The current SUPPLEMENT, No. 1546, opens with an 
interesting illustrated article entitled “Experiments 
with the Langley Aerodrome,” written by Prof. Lang- 
ley, of Smithsonian Institution. “The Scientific Lan- 
tern” is by the late G. M. Hopkins, and is fully illus- 
trated. “The Motor Cycle Race for International Cup” 
is by the Paris correspondent of the ScIENTIFIC AMERI- 
CAN, and is profusely illustrated with interesting en- 
gravings. “Electric Power from Blast Furnaces” is a 
timely article upon an important subject. Dr. Henry 


It is carefully placed. 
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Draper’s very valuable paper on “The Construction of 
a Silver Glass Telescope Fifteen and a Half Inches 
in Aperture, and Its Use in Celestial Photography” 
is concluded. There are the usual Science Notes, Engi- 
neering Notes, and Trade Notes and Recipes. 
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Electrical Notes, 

The British Admiralty propose offering facilities to 
Mr. A. T. Johnson for testing his selective system of 
wireless telegraphy upon a practical working basis at 
sea. The characteristic feature of this invention is 
that when a message is dispatched to a certain point 
it is impossible for it to be received by any other than 
the requisite station, neither can it be intercepted or 
dispersed during transmission. In this device the in- 
ventor utilizes in his transmission apparatus the or- 
dinary Ruhmkorff coil. On the base of this, however, 
is attached a reed disk. Armatures provided with 
weighted heads are fitted to this disk, and carry tuning 
reeds. The electric contact is made in the usual man- 
ner. The receiver comprises permanent magnets, 
strengthened with electro-magnets, and with an ar- 
rangement of steel reeds similar to those fixed to the 
transmitter, and with those on which they can be 
timed in unison. In transmitting a message the opera- 
tion at the transmitter revolves the reed disk until 
the timing reed and its speaking reed are brought 
immediately in front of the center cone or cones of 
the electro-magnet. The contact pillar is then placed 
in connection with the speaking reed so that the vi- 
brations thereof cause synchronous vibrations in the 
timing reed, which is the indicator. The vibration of 
this latter reed indicates to the transmitting operator 
that his companion at the receiver is getting the mes- 
sage satisfactorily, since the indicator must vibrate in 
unison by the law of syntonic synchronism. Experi- 
ments are being made in London with the system 
daily, and so far have proved successful. It would 
seem, however, that the great difficulty would be to 
obtain perfect unison in two stations situated at great 
distances from one another, owing to the liability of 
the reeds being affected by climatic and temperature 
conditions which are constantly varying. 


The Grenoble Light and Power Company are now 
operating a system of current distribution throughout 
the region surrounding that city. The generating sta- 
tion, which is operated by hydraulic power, is situated 
at Avignonnet on the Drac River, a mountain stream 
which affords a large supply. The overhead lines are 
now furnishing current for the mines at La Mure, as 
well as for the towns of Voiron, St. Victor, Moirans, 
and others in the region. The farthest point lies at 
100 miles from the hydraulic station. This distance 
is now to be increased as far as Annonay, and this 
will make the longest distance which has yet been 
reached in Europe for power distribution, as the total 
distance from Avignonnet to Annonay will give nearly 
140 miles of overhead line. Another long-distance line 
is now in construction, and the same company is un- 
dertaking it. The line starts from the new hydraulic 
plant which lies at the Plombiéres Falls near Moutiers, 
and is to run to the city of Lyons at a distance of 112 
miles. The current from the new plant is to be used 
for operating the tramway system of Lyons, which is 
very extensive, and is constantly increasing, both as to 
length and traffic. The present dynamo plant in the 
city is operated by steam engines, but this has now 
proved insufficient to meet the demands for current. 
The Compagnie de 1’Industrie Electrique, of Geneva, is 
charged with the equipment of the station and lines 
for the new plant, which is to have four pairs of 
double dynamos in the Moutiers station and five corre- 
sponding sets of double motors, which will be placed in 
a station at Lyons. The latter station will receive the 
current from the overhead line and transform it into 
the proper current for operating the tramways. The 
new plant is unique in several ways. It will have one of 
thte longest lines in Europe, as the distance of 112 
mi:es has not yet been reached, and will be only ex- 
ceeded by the Grenoble system mentioned above, when 
the latter is completed. One remarkable point about 
the Lyons system is that it is to carry out the distri- 
bution of current on the high voltage direct-current 
system, known as the Thury system, which attracted 
so much attention in the St. Maurice-Lausanne plant 
in Switzerland. In the present case we have 6,500 
horse-power coming from a 200-foct fall. The Thury 
system was selected as having the greatest advanlage 
in the present case owing to the economy in the line, 
which was but two small wires, and to the great dis- 
tances which can be covered at a small cost. The 
voltage on the new line is to be higher than any 
which is yet employed, namely, 57,000 volts when the 
machines are running at their full load. With this 
high tension we are able to transmit 6,500 horse-power 
over 112 miles by using two copper wires of 9 milli- 
meters. The line will follow the Isére valley for part 
of the way, and in general it passes through a moun- 
tainous region. Where it enters the city of Ivons the 
line is formed of two very highly insulated and 
armored cables, as the tension is still 50,000 volts. 
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Correspondence. 


A Watch Puzzle. 
To the Editor of the ScreNTIFIC AMERICAN: 

An extensively advertised watch puzzle is being used 
to furnish publicity for a popular watch. The face of 
a watch is shown with the hour, minute, and second 
hands all on the same dial and so placed that the angle 
between any two of:the hands is 120 deg. The ques- 
tion propounded is: ‘How soon will the hour, min- 
ute, and second hands again appear at equal distances 
apart? It looks easy. Can you do it?” It is not stated 
that the watch is of the split-second variety, hence the 
supposition that the second hand is directly connected 
to the train of gearing moving the other hands, and 
if this is the case the position of the hands shown is 
one in which it would be impossible for them to place 
themselves, unless the driving mechanism was some- 
what irregular. If the watch is a split-second stop 
watch it can be so manipulated that at intervals of 
219/11 minutes the three hands will- either be at 
angles of 120 deg. or immediately superimposed. 

In the illustration the position of the hand can be 
best defined by using the 60 one-minute spaces on the 
face of the watch as units. The hour hand has cov- 
ered 146/11 spaces, the minute hand has covered 
046/11 spaces and the second hand as shown has cov- 
ered 346/11 spaces and is 19/11 spaces in advance of 
its proper position, if its movement occurs in the 
proper ratio with the movements of the hour and min- 
ute hands, its proper position being at 328/11 spaces 
if the movements of the hands occur in their normal 
ratio. If the second hand can be manipulated it would 
be possible to have the three hands an equal distance 
apart again after an interval of 437/11 minutes had 
elapsed, and their respective positions would then be 
as follows: The hour hand at 18 2/11 spaces, the 
minute hand at 38 2/11 spaces, and the second hand at 
58 2/11 spaces; while if the second hand moved at its 
normal ratio with the other hands its position would 
be at 1010/11 spaces. 

Problems of this character which involve an infinite 
series of terms are solved by a very simple rule or 
formula. 

The limit of an infinite descending geometrical series 

a 








, in which @ is the first term and 7 is the ratio. 
l—r 
For the watch problem a equals 1/3 of 60, or 20, and 7 
equals 1/12 for the time in which the minute hand 
will gain 1/3 of a revolution, or 120 deg., over the hour 
hand, and this formula works out that the hour hand 
moves 19/11 minute spaces while the minute hand 
moves 219/11 minute spaces, and the second hand, if 
it moves in its proper ratio with the other hands, 
makes 60 revolutions while the minute hand makes 
one, and hence will in 219/11 revolutions, or, to state 
it another way, will make 21 revolutions and 491/11 
minute spaces. By carrying out this computation it 
will be found that if the proper ratio of movement of 
the three hands is adhered to it will be impossible for 
them to ever arrive at a position in which they are 
equal distances apart. Of course it would be possible 
to set the second hand so that at twelve o’clock it did 
not agree with the other hands, and in this case once 
in twelve hours the hands would assume the position 
shown in the illustration, or by using a stop watch 
the second hand could be manipulated as before men- 
tioned, or if the gearing of the hands was improperly 
proportioned such a position of the hands would be pos- 
sible, but this last would mean an inaccurate watch. 
Assuming that the puzzle is based upon inaccurate 
ratio in the motion of the hands and that the second 
hand only was affected, this hand gains 1 9/11 seconds 
in 2 hours 546/11 minutes; that is, its ratio of move- 
ment to that of the minute hand, instead of being 60 
19/11 
will be 60: 
174 6/11 


is 





A. D. WILLIAMS. 
Highwood Park, Weehawken, N. J. 
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Can the Baalbec Stone Be Moved? 


To the Editor of the ScIENTIFIC AMERICAN: 


Referring to the inquiry made by Mr. Edwin Sidney. 


Williams, of Saratoga, Cal., in your issue of June 24, 
asking the question, ‘Can the Baalbec Stone be 
Moved?” personally, I believe that modern mechanics 
could bring the huge stone, now about half way out of 
its quarry, to America. But Americans don’t do things 
without a purpose, and it seems to me that it would 
be difficult to find a purpose which would justify the 
undertaking. The estimated weight of the stone is about 
1,500 tons; it is about 80 feet long, and about 16 feet 
square at the ends. The road from Baalbec to Beirut 
is down grade a!l the way, but there are some exceed- 
ingly sharp turns in zig-zag. In many places the 
traveler has to go four miles by road to attain one mile. 

Baalbec is 3,840 feet above the sea level, and from a 
scientific viewpoint is one of the most interesting 
places in the world. Its massiveness almost over- 
whelms one’s imagination. If all the ruins of ancient 
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and modern Rome were gathered together in one 
group, they would not exceed the ruins of Baalbec. 
The material used in the construction is mostly lime 
stone, very richly decorated, although there is a part 
of a circular temple supported on six granite columns. 
It has been proved without a doubt that this granite 
was brought from the vicinity of Karnac in upper 
Egypt, down the Nile, across the Mediterranean to 
Beirut, thence to Baalbec by the zig-zag road. This is 
the only entrance to the city from the sea. It would 
be no larger an undertaking for us to bring the Baal- 
bec Stone to our shores than it was for the ancients to 
bring these Cyclopean columns from Karnac to Baal- 
bec. 

From carvings found upon monuments and walls, it 
is inferred that the ancient Greeks and Romans han- 
dled these huge stones by animal power only. If elec- 
tricity or steam had formed any part of their me 
chanical knowledge it is reasonable to infer that some 
record of it would now be found in the numerous pic- 
tures graven upon their stones. But such is not the 
case. The legacy they have left us shows that they 
utilized the inclined plane and pulleys. One of the 
largest stones used in construction during the Baalbec 
building boom measures 64 feet in length, diameter 
and height being about 14 by 15. This stone lies at a 
height of about 25 feet above the present ground level, 
and it is quite generally conceded that these hewn 
rocks, about the same size as a Pullman palace car 
(to use Mr. Williams’s simile) were put in position 
by building earthworks in the form of long inclined 
planes reaching to the elevation desired, the rock being 
pulled up the inclined plane on rollers by means of 
cables operated on pulleys, and drawn by animal power. 
Subsequently the earth-works were removed. It is no- 
ticeable that these pictures always slow a vast number 
of men operating at one time. 

The city has passed under the rule of Persians, 
Greeks, and Romans. It has been plundered by Arabs, 
sacked by Tartars, dismantled by Saracens, Persians, 
and modern tourists. It is quite probable that earth- 
quakes and Christians have wrought more ruin here 
than all the other vandals. Baal (or Apollo, as we 
know him) was worshiped in the Temple of the Sun. 
The six Corinthian columns, like grim sentinels guard- 
ing the unequaled beauties of the Bekaa Valley, form 
one of the most imposing relics of the world. 

Syracuse, N. Y. Epwarp H. DANN. 
Nee eee 





An Enchsh Golf-Ball Decision. 

The decision was recently delivered in the Chancery 
Division of the British Law Courts in the action 
brought by the Haskell Golf Ball Company, of the 
United States, against an English firm for an injunc- 
tion to restrain the latter from infringing the Haskell 
patents in the manufacture of golf balls. The feature 
of the Haskell ball is its composite nature, compris- 
ing a kernel, a core, and a cover. The core is of a 
highly elastic material, such as rubber thread wound 
under high tension, which gives the ball a remarkably 
high degree of elasticity coupled with high rigidity 
and resistance, while the cover itself is non-elastic, 
tough, hard, and light. The effect of this combination 
is that the ball has special driving qualities. The de- 
fendant firm had placed three types of balls upon the 
market similarly built. Hence the action. The de- 
fendant firm, however, pleaded want of novelty in the 
Haskell ball and anticipation of the patent. The case 
was decided on the point of novelty. The defendants 
produced evidence to show that winding rubber-thread 
balls were made and sold twenty-five to thirty-five 
years ago, whereas the Haskell ball was not patented 
until 1898. Two other inventors had produced wound- 
rubber thread balls, but had not taken the trouble to 
patent their inventions, and although it was not shown 
which of these two inventions was produced first, the 
judge held that one of the two was the actual inventor, 
and therefore the Haskell ball was not novel. Judg- 
ment was therefore found against them, and their 
patent rendered invalid. 

et Oo” 

In the irrigated sections of this country, the land- 
owners living along one stream are more or less de- 
pendent on each other for their respective supplies of 
water. “One person disposed to appropriate more than 
his share can readily do so by diverting and holding 
the water, to the detriment of the farms situated far- 
ther down the stream. This is the cause of unending 
disputes, and ail of the States in the West have laws 
designed to overcome it. A new and novel gate ar- 
rangement has been recently patented to meet this 
emergency by L. H. Rhead, a resident of Utah, stationed 
at the Rio Grande reclamation project, where he repre- 
sents the United States government. This gate regu- 
lates the flow of water at the heads of distributing 
canals and laterals, and is especially designed where 
the scarcity and unsatisfactory distribution of water 
cause trouble among those concerned. The device 
consists of an iron gate stem, threaded, and two wheels 
also threaded to fit the stem. One of the wheels is 
for the purpose of raising and lowering the gate, an4 
to the other wheel is attached a chain and padlock, by 
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means of which the second and smaller wheel is locked 
in any position on the stem, and this constitutes the 
locking device. This is fixed at a point which will 
give a landowner all the water he is entitled to, and 
will permit him to cut the flow off entirely or par- 
tially if desirable, but he is unable to increase it to 
the point of depriving his neighbors of their share. 


——______ —>-2-- 
Engineering Notes, 


A new smoke-prevention device for boiler furnaces 
has been invented by Mr. J. S. Pearson, of Glasgow. 
The system consists of discharging a combination of 
steam, air, and producer gas into the furnace. The 
three elements are combined and discharged onto the 
fuel in the front of the furnace through nozzles fitted 
to short pipe connections. The resulting chemical 
action releases the hydrogen in the steam, and com- 
bines the oxygen with the carbon in the fuel. The de- 
composition of the supplied gases is thus completed, 
and, by combining with the fuel gases and the resulting 
new gases thus produced, creates great heating power, 
emitting heavy smoke. The latter, however, decreases 
in volume toward the tubes, in which there are only 
flames, and is completely consumed before it reaches 
the chimney. The steam pressure does not vary with 
the stoking or cleaning of the furnace, and no ashes or 
clinkers are formed. The system can be applied to any 
type of boiler. 


Utilization of Combustible for Freight Trains in Ger- 
many.—The Organ ftir die Fortschritte des Eisenbahn- 
wesens reviews the modifications desirable in the meth- 
ods of traction for freight trains in Germany. The re- 
duction in the loads since 1895 has increased the ex- 
pense about 28 per cent. The average number of axles 
per train has, during the same period, been reduced 
from 70 to 67. The expense of personnel has increased. 
It. is true but irrational that while the loads have been 
diminished, the power of the locomotives has been in- 
creased. The construction of heavy freight engines 
capable of considerable effort is regarded as an error. 
It is more advantageous to draw ordinary trains by 
engines of average power, utilizing the steam under the 
best conditions, and if necessary overdriving tempo- 


_Yrarily, when the amount of freight becomes abnormal, 


than to employ locomotives which in the majority of 
cases are too powerful. The economic remedy in the 
diminution of loads consists in the increase of speed, 
particularly on inclined grades, where the weight 
should be turned to profit. But for security the num- 
ber of brakes should be multiplied, where there is not 
a continuous brake for the train, as in England. 


Preparation of Railway Cross-ties.—The Revue Géné- 
rale des Chemins de Fer describes the preparation of 
cross-ties by the Compagnie de l]’Ouest by means of the 
injection of creosote. Works for the purpose are estab- 
lished at Surdon in the department of Orme, about 
the geographical center of the railway system. The 
yard occupies more than eight hectares. The ties, on 
arrival at the yard, are classified according to their 
comparative resistance to the penetration of creosote, 
and are piled up so as to dry by means of a free circu- 
lation of air. This requires from six months to a year, 
after which they are placed in hot-air driers for twenty- 
four hours and afterward in large hermetically sealed 
injection cylinders, heated by steam worms, under a 
pressure of two kilogrammes, which allows of main- 
taining a uniform temperature of 80 deg. C. for the 
creosote. A vacuum is produced in the cylinders, which 
are put in communication with the creosote vats. When 
filled with the liquiac an inside pressure of seven kilo- 
grammes is caused by means of pumps for thirty-five 
or forty-five minutes. The annual production at Sur- 
don is 297,000 cross-ties, and 200,000 posts, stakes, and 
other pieces. 


The earliest recorded attempt at superheating was 
that reported in 1828 by Richard Trevithick, at the 
Birnie Downs Mine in Cornwall, on a condensing pump- 
ing engine making eight strokes per minute, with a 
boiler pressure of 45 pounds, in which the cylinders 
and steam pipes were surrounded with brickwork and 
heated from a fire burning on a grate underneath. The 
results were remarkable, for, while performing the 
same amount of work, 9,000 pounds of coal were used 
per twenty-four hours without the fire under the cylin- 
der, against 6,000 pounds when it was in use, the coal 
for superheating included. This experience led Trevi- 
thick to the invention of his tubular boiler and super- 
heater, which was patented in 1832, and was a remark- 
ably modern-looking arrangement, the boiler proper 
consisting of vertical water tubes surrounding a circu- 
lar grate and forming a vertical flue in which other 
tubes were placed, through which the steam, generated 
in the boiler, passed on its way to the engine. Owing, 
no doubt, to the difficulty in regulating the temperature 
of the steam obtained from such an apparatus, little 
seems to have been done in the matter during the next 
ten or fifteen years, although in 1832 I. Howard, of 
Bermondsey, produced a superheater which obtained an 
economy of 30 per cent, and about 1835 Dr. Haycroft, 
of Greenwich, advocated superheated steam and found. 
experimentally, about the same saving. 
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MEASURING THE MECHANICAL EQUIVALENT OF HEAT. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

a hew apparatus for measuring the: mechanical 
equivalent of heat was recently described before the 
Physical Society of Great Britain. It is the invention 
of Prof. H. L. Callendar, F.R.S., who devised the Cal- 
lendar electrical thermometers, and is manufactured 
by the Cambridge Instrument Company, of Cambridge, 
England. The apparatus comprises a cylindrical cal- 
orimeter of thin brass, the axis of which is horizontal, 
and which contains a previously determined quantity 
of water. This calorimeter is rotated at a moderate 
speed either by hand or by means of a water or elec- 
tric motor. From the ends of a silk belt slung over 
the cylinder unequal weights are suspended and ar- 
ranged so as to make one and a half complete turns 
round the cylinder. A light spring balance is attached 
in order to insure stability of equilibrium and this 
acts in direct opposition to the lighter weight. As 
this spring balance contributes only a small (positive) 
term to the effective difference of load at the two ends 
of the belt the small errors in its readings which focus 
are relatively unimportant. The extreme flexibility of 
the belt insures that to a very high degree of approxi- 
mation the difference of load at two ends is the true 
measure of the friction. The weights are adjusted by 
trial to suit approximately the friction of the belt, the 
final adjustment being effected automatically by the 
spring balance. _A counter registers the number of 
turns which have been given to the calorimeter, while 
the rise of temperature is read by means of a bent 
mercurial or platinum thermometer, inserted through 
a central opening in the front end of the cylinder. The 
external loss of heat is either eliminated by Rumford’s 
compensation method, or by carrying out two experi- 
ments with different loads on the belt. The motion of 
the surface of the calorimeter eliminates the effect of 
drafts and convection currents, so that the loss of 
heat is much more regular than if the surface were 
at rest. 

The stand of the apparatus may be screwed to the 
table or to a’ wooden board with heavy weights upon 
it. The silk belt is wrapped round the calorimeter so 
as to encircle it one and a half times; three-quarters 
of the circumference of the calorimeter is then over- 
laid by the single part of the belt and a like amount 
by the double part of the belt. The single part of the 
belt is at the same side as the spring balance and 
thereto is attached the stem for carrying the 
lighter. weights. By means of a leveling screw 
the axis of rotation of the calorimeter can be 
rendered approximately hofizontdl: ~ When 
the apparatus is utilized for lecturing pur- 
poses, the calorimeter may be driven by 
means of a 14-inch round leather. belt from a 
small ‘water or electric motor. In order to 
obtain success in operation the revolving’ ve- 
locity of the calorimeter should be from 60 to 
120 turns per minute. With 4 kilogrammes 
on the double side.of the silk belt, the rise 
of temperature approximates 1 deg. C. per 
100 revolutions. The simplest method in 
which to carry out an experim-nt is to deliver 
about 350 grammes of water “t 10 deg. C. 
from the pipette into the ¢alorimeter by 
means of the small rubber ‘ube and brass 
nozzle which fits into a screw hole near the 
rim. The motor is then set in motion at a 
suitable speed and readings c: the tempera- 
‘ture taken 
every 100 revo- 
lutions. It is 
necessary t0O 
observe the 
mean tempera- 
ture of the sur- 
rounding air 
near the calor- 
imeter during 
the experi- 
ment, then se- 
lect from the 
observations @ 
range of 500 
or 600 revolu- 
tions during 
which the 
mean tempera- 
ture of the cal- 
orimeter 
is nearly the 
same as that 
of the air. The 
correction for 
external radia- 
tion will then 
be practically 
negligible. 

After start- 
ing the calori- 
meter the 
weight on the HoW THE REXER RIFLE IS CARRIED. 
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spring balance side should be adjusted so that the 
4-kilogramme weight is raised.clear of the stops and 
held in floating equilibrium with the reading of the 
spring balance somewhere near the middle of its scale. 

After 100 or 200 revolutions the friction will become 


PROF, CALLENDAR’S APPARATUS FOR MEASURING THE 
MECHANICAL EQUIVALENT OF HEAT. 


practically constant. The silk belt must be kept clean 
or the friction will not be steady. The work is the 
product of the difference of the weights on the two 
sides, the heavy weight plus the spring balance read- 
ing minus the light weight by the number of revolu- 
tions and the circumference of the calorimeter, which 
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is measured with a thin steel tape. The heat gener- 
ated is the product of the total thermal capacity of 
the calorimeter, and its contents by the observed rise 
of temperature. The latter must be corrected for er- 
rors of the thermometer, and reduced to the scale of 
the air thermometer. 

The apparatus is very simple both in its design and 
appliance and is of special value for demonstration 
and lecturing purposes. It is reliable in its operation 
because the friction is almost independent of the 
speed. The balance is automatic. Furthermore there 
is no change in thermal capacity of the calorimeter 
with change of speed or of load. No errors can occur, 
as there is no pulley or bearing friction. Lastly the 
factors of the mechanical work expended are ascer- 
tainable to a high degree of accuracy. 

——$——————__ +> —___-....00l 
THE REXER AUTOMATIC MACHINE-GUN, 

For a number of years we have been accustomed to 
consider that our modern rapid-fire and machine-guns 
were capable of little improvement, and that the weap- 
ons of this branch of naval and military artillery 
would remain practically unchanged for some time. 
As regards the rapidity of fire this belief appears to be 
correct, for there are certain physicai reasons, such as 
the heating of the gun barrel, which tend to keep the 
rate of discharge within certain limits. But great ad- 
vances have recently been made in the simplification 
of the mechanism and the reduction of weight of ma- 
chine-guns in a Danish invention, now known to the 
public as the Rexer automatic machine-gun. It is 
claimed for this weapon that the fighting power of all 
branches of the army service will be greatly increased 
by reason of its lightness and portability, combined 
with its comparatively high rate of fire, while at the 
same time the transport requirements will be reduced. 
The gun has been adopted by the Danish government, 
and a number of others, including Japan, have reported 
favorably upon its performances. 

The Rexer machine-gun is really a shoulder-arm, 
and resembles a large rifle of the ordinary type. Its 
weight is about 1714 pounds, and while this is consid- 
erable in comparison with that of the common rifle, 
it is a vast decrease from the 60 pounds of other ma- 
chine-guns. The operation of the weapon is very sim- 
ple. The gunner lies flat on the ground with the stock 
pressed against his right shoulder. Two. light legs, 
forming « support, are attached near the muzzle end 
of the outer casing and the special. joints with 
which these are provided permit the, p Weapon 
to be trained into any position” thrid to be-ele 


+ - vated or- depressed: within generous limits. 


When not in ase the ‘supports are folded back . 
against the barrel. The cartridges, contained 
in curved clips ‘or magazines in batches of 
twenty- five, are fed into the top of the breech 
casing by the left hand of the gunner. A 
single pull of the trigger, and the twenty-five 
cartridges in one clin are discharged in less 
than two seconds. A rate of 300 shots a min- 
ute can be maintained with little trouble, and 
as the supporting legs and a perforated casing 
surrounding the barrel proper obviate any 
handling of the same, the gunner is not 
troubled with the heating of the weapon. The 
position o! the operator—flat on the ground— 
affords the greatest protection with minimum 
“cover;” and this, together with the ine lity 
of an enemy to distinguish the Rex: gun, 
even at short 
distances, from 
an ordinary 
rifle, gives this 
type of weapon 
a preponderat- 
ing advantage 
over many oth- 
‘er kinds” of 
rapid-fire guns. 

Funda- 
mentally t,he 
Rexer gun de- 
pends upon 
the same kasic 
device as near- 
ly all other 
weapons ot 
this type, as 
the power for 
working the 
mechanism is 
obtained from 
the recoil. The 
weapon com- 
prises essen- 
tially the 
stock, the cas- 
ing. and the 
trigger - plate, 
which  inclose 
the breech 
mechanism, the 
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Tifled barrel, and a perforated barrel-casing or outer 
tube. The recoil drives the barrel with the breech 
and other moving parts some two inches backward 
Within this outer tube, thus compressing a strong re 
coil spring which is inclosed within the front part of 
the stock. This, after the force of the recoil! is spent, 
expands and drives the barrel forward again into the 
firing position. the recoil and return or the breech op- 
erating a mechanism within the casing which ejerts 
the empty cartridge-case, inserts a new cartridge into 
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the chamber, cioses the breech. and fires the sho-. 

Among other advantages claimed for the Rexer ma- 
chine-gun is its convertibility by a simple process into 
a singlesnor rifle. by which jit heeomes available for 
deliberate shot-by-shor fire like an ordinary rifle or 
carbine. “or the reasons given atove. it is less liatle 
TO be put our cf action than any other machine-gun. 
for its inconspicucus appearance will not attract undue 
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or embarrassing attention from the enemy. By reason 

of its lightness and portability. it is easily carried on 

the march by cavairy or infantry. This fact is dem- 

onstrated by the illustrations, which show as well the 

ingenuity and practical simplicity of the equipment. 
—— et 


THE BUILDING OF A RAILWAY CAR. 


BY DaY ALLEN WILLEY. 
The passenger car as seen on the standard-gage 
American railroads of to-day represents the progress of 
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ever a half century which nas been made in the con- 
struction of this twpe of rolling stock. Experts have 
given the United States credit for building not oniy the 
strongest but most comfortable and convenient! passen- 
ve? coaches in the world. Whether this tribute is de- 
served or not. there is no question that the x<o-cailedd 
dav coaches in service on the principal! 
much more substantially 


systems are 
constructed and more lux- 


14! 


“riously appointed than even ten years ago. In fart. 
-ome of them are nearly equal to the ordinary Puilman 
ear in upholstery, decoration, and couveniences. 

It has been the aim of the builders. «specially in re- 
cént vears, to design a car. of a sufficient.y strong Trame- 
work to prevent telescoping in and other 
lorms of arcident. since the driving of cne car through 
another has been one of the principal causes of great 
loss of life. The coaches of to-day can Withstan« Tar 
ereater impact than even a few years ago, but this is 
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Nailing on the Hardwood Finishing. 


no” strange when the plan of teii.¢ding them is studied. 
In mos? ins’ances the car 
bottom and works upward. 
might b& called the 


Woiiider commen.«s ar the 
First, he jav~ dewn what 
backhone 


WpaAnN Sup parts 


i astaily 
Placed. tor convenience, high -nouch to alow the trucks 
To be run under the car when compieted. The tark- 
bone is generalivy comype-ed of G-orgia pine timbers 


extending the entire length oi the body and 5 o* 6 by §& 
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inches in thickness, As the average car body ranges 
from 50 to 70 feet in length, it is difficult to secure any 
other kind of wood in such sizes free from defect. The 
timbers are reinforced on their inner surface with steel 
plates totalling about an inch in thickness and of the 
width and length of the timber; this gives about as 
great strength as if the beams were of hardwood. These 
sills, as they are termed, form the outside of the back- 
bone and are connected by transverse beams of the 
Same wood placed at frequent intervals and fastened 
to the sills with steel bolts. To give additional 
strength, however, bolsters are attached to the under 
side of the beams forming supports for the car when 
it rests upon the truck. In the center of each bolster, 
which is made of heavy casting, is a steel pin about 1 
foot in length and 2 inches in diameter, which fits into 
an opening in the top of the truck and connects the two 
portions. 

In addition to the framework referred to, truss rods 
ranging from 1 to 1% inches in diameter extend the 
full length of the car, passing through the end sills. 
Under the center of the framework is placed a parti- 
tion of timbers, under which the rods are stretched. 
This forms a sort of bridge, and allows the rods to be 
tightened at the ends by the use of nuts and washers. 
Four are placed under each car and serve to distribute 
the weight more equally, preventing any bending at 
the center; the trusses are further reinforced by 
short rods extending across the car bottom at regular 
intervals. 

With the foundation completed, the work of build- 
ing the sides begins by setting the upright posts. Those 
at each corner are of steel, and they are so connected 
at the top that the end of the car is really a steel 
arch. At the sides oak or ash posts are used, and they 
are so reinforced 
and bolted _ to- 
gether that a 
strain on any 
part is shared 
to a great ex- 
tent by the en- 
tire skeleton of 
the car. Every 
joint is fastened 
with a bolt and 
a nut and practi- 


cally no nails 
or spikes are 
used. This is 


true to a large 
extent of every 
part of the car, 
glue taking their 
places in the 
lighter work. As 
soon as the 
main uprights 
are in place, 
they are topped 
with heavy sills : 
extending the. a 7 ee 
length and m 
breadth of the Fig. 1. 
car and adding 
still further to 
the strength. The roof skeleton is built with the same 
cegree of solidity. 

The first operation in the interior work consists in 
laying the floors. The modern passenger coach has no 
less than three, which are required not only for 
strength, but also to inclose the steam and other in- 
dispensable pipes. The first floor, which is laid di- 
rectly over the framework, is merely intended to cover 
it, and is composed of yellow pine planking fastened 
dir2ctly across the car body. Upon this are placed 
the pipes for steam, compressed air, water, and gas 
(if the latter is used for illumination). "When the 
plumbers and gas fitters have completed their work 
the second floor is laid down to inclose the piping, 
but the strips are much narrower than those com- 
prising the lower floor, and are laid diagonally from 
side to side, in order to give strength. Upon them is 
laid the top floor, the planking also being placed diag- 
onally, but in such a manner as to cross that below 
it in the form of a letter X. It is partly due to this 
fact that passenger cars offer so much resistance in 
collisions. The invention of the vestibule, however, 
has been another safeguard in this respect, especially 
in the prevention of telescoping, while, as is well 





known, it is one of the greatest conveniences which - 
have yet been invented to add to the comfort of the © 


traveler. If a car is to be vestibuled, this addition is 
fastened to the platform while the interior work is in 
progress. 

When the flooring is completed and the skeleton of 
the car body is fastened toge:her, the work can be 
carried on very rapidly, for while the carpenters are 
inclosing the sides and putting on the roof, the 
machinists can be working underneath fitting the 
hody with the air and other tanks, as well as the 
brake machinery. The siding of the ordinary day 
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coach consists of two layers, of which one is usually 
poplar grooved and tongued and thoroughly seasoned 
so that it will fit tightly. With the siding put in 
place the door and window frames are set and the 
cornices placed in position. The roof skeleton is cov- 
ered first with light wood, on which is fastened either 
tin or canvas. 

With the completion of the roof the exterior of the 
car is ready for painting, and this is usually finished 
before the interior work is ended. Car builders be- 
lieve in plenty of paint and varnish, and from ten to 
twelve coats are applied to the outside. As the first 
three or four coats are applied, each is thoroughly 
rubbed down with water and powdered pumice stone 
and another added. Recently compressed-air painting 
machines have been employed at some of the larger 
shops, the liquid being forced through nozzles and 
applied to the surface in jets, and this method has 
taken the place of the brush; but the finishing coats 
of varnish must be applied by hand, while the lettering, 
of course, is all done by specialists in this class 
of work. 

As soon as the sides and roof are on the car, work 
on the interior begins. The finishing woods are at- 
tached directly to the skeleton timbers. Quartered 
oak, mahogany, yellow poplar, and cherry are fre- 
quently used in one car. They are coated heavily 
with varnish to protect them from the action of dust 
and cinders. Following this the lavatory cabinets are 
erected, and the heat registers, chandeliers, ventila- 
tors, windows, shades, and seats are placed in position. 
This completes the car with the exception of the tests 
and perhaps a few finishing touches, 

As already stated, the car body is usually mounted 
on a platform so that the trucks can be run under it 


Fig. 2. 
AN APPARATUS FOR MEASURING THE SPEED OF ROTATION OF ‘THE: EARTH. 


and attached in a very short space of time. While it 
is under construction the truck makers are busy in 
the machine shop connecting the springs with the 
truck frames and attaching the latter to the axles 
and wheels. The trucks are so nearly completed when 
ready to be put under the car body that but very little 
work with the wrench and hammer is needed to make 
the coach ready for service. While a large number 
of the ordinary passenger coaches are equipped with 
four-wheeled trucks, recently the tendency has been to 
increase the number of wheels to six, following the 
example of the Pullman car builders. The advantage 
of the six-wheeled truck is to distribute the weight 
of the car body over a larger area and gives it more 
even motion when under way; but one objection to the 
six-wheel truck is that it, is far more expensive in 
proportion than the four-wheeler. The wheels prin- 
cipally used at present are composed of cast centers 
fitted with steel tires. Entire castings of wheels are 
no longer favored and the era of the paper car wheel 
has also about passed away for use on standard-gage 
railroads. 

It is interesting to note that in constructing mod- 
ern freight cars where wood forms the framework 
and outside, the method followed is very similar to 
that in passenger coach building. First the backbone 
or bottom frame is built.of. reinforced timbers of suf- 
ficient size to bear the load which the car is intended 
to carry when full. Upon the framework is erected 
the wooden skeleton, but usually only a double floor 
is laid instead of three, as the freight car carries so 
little mechanical equipment compared with the pas- 
senger coach. Of course, there is no interior finish, 
with the exception of a few coats of paint, but the 
sides and roof of the modern box car are built 2bvout 
as strongly as if they were intended to carry passen- 
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gers. The majority are equipped not only with air 
brakes but hand brakes as well, as a double precaution 
in case of accident. 

The cost of building passenger coaches has increased 
rather than diminished with the progress which has 
been made in their design owing to the additional work 
which is required, also the many valuable woods which 
are utilized in their decoration and finish, as well as 
the upholstering. The standard day coaches in service 
on the larger systems of the United States seldom cost 
less than $6,000 and may range as high as $7,500. 
They are heavy vehicles, weighing from 35 to 40 tons 
when ready for service. The majority can seat sixty 
passengers, but nearly forty more can be crowded into 
the remaining space if necessary. One of the principal 
expenses attending the construction of these cars is the 
steam heating, lighting, and sanitary equipment. 
These features alone represent an outlay of from $1,200 
to $1,500. 

THD +-O- O - 
AN APPARATUS FOR MEASURING THE EARTH’S SPEED 
OF ROTATION. 
BY OUR BERLIN CORRESPONDENT, 

The classical pendulum experiment made by Fou- 
cault has borne out the fact that the law of inertia 
is satisfied for a space devoid of rotation with respect 
to the fixed-star sky. 

Since this experiment is impaired by errors which 
render it possible to attain approximate results only, 
even if the utmost care be taken, it seemed desirable 
to make further experiments. It is true that Foucauit 
himself endeavored to check his results with an ex- 
periment on a gyroscopic device, but on account of 
their inaccuracy these tests failed to aid him. Prof. 
A. Foppl, while engaged in a theoretical investigation 
of the_ gyro- 
scopic device de- 
signed by Mr. O. 
Schlick for di- 
minishing the 
rolling move- 
ment of a ship, 
described in 


these columns, 
employed a sim- 
ilar improved 


apparatus for 
carrying out ex- 
periments in 
which . Foucault 
could not attain 
precision. 

As is well 
known, the de- 
flection of the 
axis of a rotat- 
ing top renders 
it possible to de- 
termine the 
speed of  rota- 
tion of the 
earth, and any 
departure ob- 
served between 
the figure thus 
found and_ the 
astronomical earth rotation would contradict the re 
sults. of the Foucault experiment. Moreover, there 
was the possibility of discovering a special influence 
of the rotation of the earth in the course of a gyro- 
scopic experiment. 

The apparatus designed by Prof. Fippl, as shown in 
the accompanying photographs, is a top consisting of 
two cast-iron flywheels, 50 centimeters in external di- 
ameter, each about 30 kilogrammes in weight and 
riveted to the other. These flywheels are mounted on 
the two ends of the shaft of an electric motor, having 
a speed of about 2,400 revolutions per minute. The 
motor is suspended by three steel wires, from the ceil- 
ing of the room. The whole system can therefore 
rotate only about a vertical axis, and must overcome 
the resistance offered by the trifilar suspension. The 
motor is fitted with two crossed plates, dipping into an 
oil vessel placed below and serving to check the oscilla- 
tions. On the top of the motor two indicators playing 
over scales may be seen. 

In order to determine the speed of the top at any 
given moment, the wires leading to the armature are 
loosened from the external conductors and short-cir- 
cuited by inserting the voltmeter, whereupon the elec- 
tromotor will run for a skort time as a dynamo and 
the angular speed of the armature can be figured from 
the voltmeter reading. 

Experiments were carried out as follows: 

The motor was started, speeded up to the desired 
point, and kept at constant speed for a quarter of an 
hour to half an hour. Since the top at the beginning 
of this period still had a certain precession velocity 
due to starting, it would oscillate very slowly (once 
in about 3 or 4 minutes) around the dead center. In 
order to ascertain that there had been no outside dis- 
turbance, the deflection of the indicator was read on 
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both sides every minute, the mean value being 
plotted as ordinates with respect to an axis of 
absciss2 representing time. From this curve the 
position of equilibrium about which the oscillation 
occurs was ascertained. 

The air current due to the rapidly rotating fly- 
whe:l at first produced some disturbance of the 
oscillation phenomena. This was overcome by sur- 
rcunding the rotating parts with a casing (see 
Fig 2). The top then began to perform quite 
recular precession oscillations, no departures be- 
tween the astronomical earth rotation and that in- 
ferred from these terrestrial motion phenomena 
being noted. The minimum speed available for 
these experiments was found to be 1,500 revolutions 
per minute. 

The theory of the experiment, as given by Prot. 
Foppl, in the Physikalische Zeitschrift. (No. 14, 
page 419, etc., 1904), is simple enough, if the pre- 
cession oscillation be at first left out of atcount. 
Let the moment of inertia of the rotating masses be 
denoted by 4%, their constant regular speed by ww, 
and the angular speed of the rotation of the earth 
(supposing that this agrees with the astronomical 
earth rotation) with u. Let further @w be the geo- 
graphical latitude of the place of observation. p the 
angle formed by the equilibrium position of the 
rotating top with the east-west direction, and MV 
the moment of the couple transmitted from the 
suspension to the top frame in a horizontal plane. 
¥Vsshould be equivalent to the vertical component 
of the speed of variation of the impulse of the top 
due to the rotation of the earth. The speed of 
Variation of the impulse of the top will be equal 
to the product of the impulse itself anc the angular 
speed of the rotation of the earth. being -onsidered 
as a vector. The following equation is 
obtained: 

M=45wucos gcos ¥. 

The moment of inertia is found by cal- 
culation to be 4§ = 26.7 cm. kg. sec’; the 
geographica! latitude was 48 deg. § min. 
20 sec.. and VM practically proportional to 
the torzion of the suspended system with 
respect to the zero position when the top 
was at rest. thus equivalent to ¢ y. Xx 
being the angle of torsion. and ¢ being 
2.12 cm. kg. 

The observations of the deflection of 
the top due to the rotation of the earti 
were relative only to the two cases when 
the zero position of the top at rest is 
either in the meridian or at right angles 
to it. In the first case there should be 
no deflection of the top’s axis due to the 
rotation, provided the astronomical earth 
rotation also governs terrestrial motion 
phenomena. This was indeed brought 
out by the experiment. 

When the top’s axis at rest is perpen- 
Gicular to the meridian, the angle of 
torsion y to which the moment M is 
proportional will coincide with the above 
angle wv. the equation to be tested as- 
suming the form: 

cu =4 ru cos w Cos u. 

As an agreement within 2 per cent 
was found to exist between the angular 
speed of the rotation of the earth as 
derived from these terrestrial motion 
phenomena and the astronomical earth 
rotation. it seems likely 
that this agreement is as 
perfect as can be hoped. 
The experimenter hopes. 
however, to improve his 
apparatus and to ascertain 
whether some indications 
of possible departures are 
gue to errors of observa- 


tion. 
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A UNIQUE COLLECTION 
OF RARE BIRDS. 

BY HARRY DILLON JONES. 

The Academy of Sciences 
of Philadelphia has always 
prided itself on possessing 
the most complete collec- 
tion of birds in the world. 
Of late vears Washington 
and New York have been 
struggling for supremacy 
in the ornithological 
world. and the Quaker 
City scientists have been 
quietiv adding to their 
collection. in order to 
maintain the proud posi- 
tion allotted to them as 
long azo as 1857, when 
Dr. P. L. Sclater pro 


Scientific American 





Two Interesting Specimens in the Bird Collection of the 
Academy of Natural Sciences. On Left. Saddle- 
Backed stork ; on Right, Flamingo. 





A Rare Pelican. 





In the Center. a Roxeate Spoon-bill of Tropical Ameriea : to the Right. a Black-Necked Stilt. the 
Longest-Legged Bird in the World for Its Size: to the Left, the Abocet. most wonderful wing de 


A UNIQUE COLLECTION OF RARE BIRDS, 


143 


nounced the collection of birds in the Academy of 
Sciences to be superior to that of any museum in 
Europe, and therefore the most perfect in existence. 
Prof. Witmer Stone, the famous authority on bird 
life. has about completed his work of cataloguing the 
collection in the possession of the Academy of 
Sciences, and about one-third of the specimens are 
now on exhibition in the museum of the institu- 
tion. Two-thirds of the collection will remain in 
air-tight and light-tight cases, where they will be 
at the disposal of any scientist seeking to add to 
his knowledge of ornithological subjects. The rea- 
son these specimens will not be placed on public 
exhibition is that they are far too valuable to sub 
ject to the deteriorating influence of light and air. 
It has been found that about forty or fifty years 
is the duration of the life of specimens placed in 
cases for public exhibition. Those on exhibition 
therefore will be specimens of which there are 
duplicates or those that can be replaced without a 
great amount of trouble. The very rarest speci- 
mens will not be allowed to see the light of day 
unless the curator of the museum is asked to show 
them. 

Among the rare specimens is one of the great 
auk. and one of the eggs of that famous bird. The 
eggs are even rarer than the birds. for according 
to Prof. Stone there are only two in America. and 
a valuation of $500 to $600 is placed on them I! 
collectors. Another rare bird of which there i: a 
specimen in the collection is the Labrador duc:. 
This bird is even more difficult to find than the 
great auk, for there are not more than forty-two 
specimens, according to Prof. Stone, in the world. 
The Sandwich Islands have been hunted over for 
rare birds. and quite a number of specimens have 
been brought to the Academy of species 
that will soon Le extinct because of the 
onslaughts on the forests of the islands 
and the consequent killing off of the 
birds of the district. One specimen in 
the possession of the Academy is abso- 
lutely unique. Prof. Stone being unable 
to give it any name. s0 extremely rare 
is the species. It is a bird very similar 
in appearance to the common American 
warbler. but has distinctive features that 
place it in a class by itself. 

That exceeding!y shy and scarce bird, 
the flamingo, is represented by sormc 
handsome specimens in the cases at the 
Academy. Once they were not particu. 
larly rare in America, but now there 1s 
practically only one flock of them. which 
is seen by venturesome explorers in the 
southern part of Florida. The specimens 
at the Academy were bagged in the 
Bahamas. where they are still living In 
suficient numbers to be found without 
a jong search. The tew persons who have 
tracked these great birds to their haunts 
have found that they build big nests in 
uniform rows along the ground. While 
the temale bird is sitting on the nest, 
the stately male mounts guard by her 
side. The sight is a remarkable one 
when an entire flock is seen in this 
pore. 

Among the pelicans of the collecuon 
are soine from Flcerida, where they are 
becomiig daily more searce because of 
the demand for their plum- 
age for millinery purposes. 
So far have the birds 
decreased in numbers. that 
the United States govern- 
ment has taken a hand in 
the hunt. and has estab- 
lished a pelican island on 
the east coast of Fiorida, 
as a permanent reservation 
for the birds. where they 
can live free from fear of 
the hunter. and save them- 
selves ‘rom extinction be- 
cause of the greed of the 
ieather collector. At one 
time the pelican. with his 
huge bag beneath the beak 
in which he _ stored fish 
for the voung. was to he 
seen as far north as San¢cy 
Hook. Now it is necessarv 
to go to Florida to find 
him. But for the govern- 
ments thoughtfulness in 
setting apart an island for 
his use, the pelican would 
probably soon be extinct. 

A pheasant with the 


velopment of any of the 
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species in the world is to be seen in the collection. It 
is known as the Argus pheasant of India, and is seen 
Im one of the accompanying photographs with its 
magnificent plumage outspread. Like all other birds 
that nature has provided with fine feathers, this bird 
is being rapidly hunted to extinction. 

In all there are about 48,000 birds in the collection, 
which has been gathered from all parts of the world 
by various expeditions sent out by the Academy since 
as far back as 1812, when the first birds were obtained. 
Half a century or so ago a great effort was made to 
lace the collection ahead of anything of its kind in 
the world. Dr. Thomas B. Wilson, president of the 
Academy, authorized Dr. J. E. Gray, of the British 
Museum, to purchase specimens in hundred lots. It 
appeared best, however, to buy established collections 
that happened to be for sale from time to time, and 
the splendid collection of Victor Massena, Duc de 
Rivoli, was bought and transferred to this country. 
In this collection were 12,500 rare specimens. Smaller 
collections were bought from time to time, among 
them the Gould collection of Australian birds and the 
Boys Indian collection, the latter gathered by Capt. 
Boys of the British army during his several years’ resi- 
dence in India. 

Additions to the collection were made by the Du 
Chaillu expeditions, sent out partly under the auspices 
of the Academy of Sciences, and the D’Oca collection 
from Mexico. 

—————————_—__2> 8+ 2 _____ 
Anesthesia Without Chioroform., 
BY DR. ADOLPHE CARTAZ, 

The French surgical society recently discussed the 
ever-important question of anesthesia. What is the 
best means of administering chloroform, the usual 
anesthetic, with the minimum danger to the patient 
and the maximum security for the surgeon? Now and 
then accidents occur despite the most elaborate care. 
The patient loses color, his breath fails, his heart 
ceases to beat, and life is gone. Though he has in- 
haled the vapor of only a few drops of the anesthetic, 
he cannot be roused from sudden and fatal syncope. 
In order to prevent these accidents, as far as possible, 
several surgeons have conceived the idea of regulating 
the amount of chloroform inhaled by mixing it, in 
various definite proportions, with a known quantity 
of air. These are uncertain palliatives, and, as one 
of the surgeons remarked, the greater the elaboration 
of the apparatus employed, the greater is the danger 
of a lapse of attention of the assistant who administers 
the anesthetic. 

During this discussion the application of a new 
method was reported by MM. Terrier et Desjardins. 
Method is too strong a word; it is simply the employ- 
ment of a vegetable alkaloid as an anesthetic, instead 
of chloroform or any of the ethers. The idea of this 
substitution is due to Dr. Schneiderlin, of Baden. 
What led this surgeon to experiment with this sub- 
stance? I do not know, for the power to produce 
general anesthesia could not be inferred, @ priori, 
from its known properties. 

Scopolamine, the alkaloid recommended by 
Dr. Schneiderlin, was extracted by Schmidt, of 
Marburg, from the Scopolia japonica, a perennial 
herbaceous plant of tie natural order Solanacee, 
popularly known as the Japanese belladonna. 
The first chemical analyses made by Langgaard, 
long ago, resulted in the isolation of an alkaloid, 
rotoine (from roto, the .apanese name of the 
plant), which exhibited a] the properties of the 
alkaloids of belladonna. Scopolamine, indeed, 
exerts a mydriasic and a vaso-dilatory action 
(i. e., it dilates the pupils and the blood vessels) 
but it also possesses a narcotic power which in- 
evitably produces a profound and dreamless 
sleep. Scopolamine has an inhibitory effect on 
the pneumogastric nerve, which is manifested 
vy a retardation of respiration, an acceleration 
of the action of the heart, and a narcotic influ- 
ence on the brain. 

Schneiderlin and his school made use of this | 
hypnotic property to produce anesthesia. They 
employ a solution containing from a milligramme 
to a milligramme and a quarter of scopolamine 
to the cubic centimeter of water, with which they 
make a first hypodermic injection two hours, a 
second one hour, and a third one-half hour before 
the operation. To guard against accident, it is 
well to add to the solution, by way of antidote, 
a small quantity of hydrochlorate of morphine, 
say one centigramme to the cubic centimeter. 
Fifteen or twenty minutes after the first injec- 
tion, the patient feels an irresistible desire to 
sleep. He combats it in vain, rubs his eyes, yawns, 
then succumbs, like a man exhausted by fatigue, and 
falls into a calm and natural sleep. After the second 
injection, his slurnber becomes more profound, and his 
reflex irritability diminishes. If his name is called 
loudly he opens his eyes, but falls asleep again in- 
stantly. After the third injection, the sleep becomes 
so deep and anesthesia so complete, that the surgeon 
is enabled to operate. It is a curious thing that, 
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profound though the patient’s slumber appears, it is 
not so deep that he cannot be roused, as from natural 
sleep, by a loud shout or noise. But he makes no re- 
sponse to pinching or pricking; his sensibility is gone, 
and anesthesia is complete. Hence the operation must 
be conducted in silence, and the patient moved no 
more than is absolutely necesgary, to avoid rousing 
him from his torpor. The most interesting feature of 
the new method, however, is that the anesthesia per- 
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The Egret—A Bird Whose Tail Plumage is Much in 
Demand. . 


sists so long after the operation, that the patient is 
spared the painful awakening and the suffering due 
to the wound and the dressing of it. He sleeps on 
for several hours after the operation is finished. Some 
patients awake after five or six hours, take nourish- 
ment, and fall asleep again for a longer or shorter 
time. On waking, they remember nothing of the op- 
eration or the events that immediately preceded or 
followed it. This is, surely, long-lived and effective 
anesthesia. 


This method, yet unknown in France, has been 


hae 
ta 


‘ 
a fel 
- “a 





The Argus Pheasant of India. 
A UNIQUE COLLECTION OF RARE BIRDS. 


largely employed in Germany, where more than 1,500 
operations have already been performed under its 
beneficent influence. Prot. Terrier and M. Desjardins 
have imported it. They have also modified it by com- 
bining the anesthesia of scopolamine with that of 
chloroform. In some cases they make only a single 
injection of scopolamine one or two hours before the 
operation, at which they use a small quantity of chloro- 
form. Whatever the modification employed, this 


AUGUST IQ, 1905. 


method of producing anesthesia offers valuable advan- 
tages, including the prolonged slumber, the persistence 
of insensibility on waking, and great freedom from 
danger, for as yet there is no record of a single fatal- 
ity attributable to the anesthetic agent. Cocaine al- 
lows us to dispense with chloroform in many operations, 
but it is available only as a local anesthetic, while 
scopolamine puts the patient to sleep, and, according 
to the surgeons, who have used it, is less dangerous 
than chloroform. A great advance will be made, there- 
fore, if this agent shall prove applicable to all surgical 
operations.—La Nature. 

—? reo 1-9 
South-African Mining—Extent to Which Com- 
pressed Air is Used. 

In speaking of South African mines in general, it is 
usual to refer to those in the Johannesburg gold dis- 
trict as typical of the entire country. 

In the use of compressed air for mining purposes, 
the practice in the Witwatersrand represents the high- 
est development of air power to be found in any one 
mining district. The variety and number of com- 
pressor. plants in operation is probably unequaled else- 
where. 

The diamond mines make little use of compressed 
air, since the diamond ground is comparatively soft 
and is drilled by hand jumpers; not even a hammer is 
needed in the Kimberley mines. The coal mines in 
Natal have very recently adopted compressed air for 
coal cutting, but particulars cannot be given here. 
The Rhodesian gold mines have followed the Johan- 
nesburg methods in this as well as other mining mat- 
ters. ; 

In the Johannesburg district the use of air drills 
was necessary from the first, as the hard “banket” 
gold ore cannot be economically developed by hand 
drilling alone. Owing to the low grade of the ore, the 
mines can only be successfully worked when large 
blocks of ground are developed. This condition led to 
the use of comparatively large compressors from the 
start, and the usual development through the small 
semi-portable, or straight-line, compressors did not 
take place, as is usual in a new mining district. 

The early compressors were comparatively small and 
were extremely inefficient; they were usually of the 
duplex type, having slide valve steam cylinders, and 
plain poppet-valve air ends. The discovery of coal 
within 50 miles of the gold mine made the fuel prob- 
lem an easy one to solve. It is a curious fact that it 
was more important to be economical of water than 
of fuel and for this reason even the earliest plants 
were Tun: condensing. Coal was close at hand and 
could ‘be bought, but if the limited water supply 
failed, operation became impossible. It is no fable 
that, even after Johannesburg had become a large and 
important town, water was so scarce that people used 
bottled soda water for their toilet as well as for di- 
luting their “Scotch.” 

The present water supply is sufficient only for the 
existing mines; great additions are in develop- 
ment to provide for the increased demand which 
will arise in the near future. The result of this 
condition was the interesting development of the 
most economical type of compressors, not be- 
cause of the fuel saving, but because the scarcity 
of water made condensing engines necessary and 
the coal economy followed. The present prac- 
tice aims at both steam and coal economy, and 
compound condensing Corliss engines with two- 
stage air cylinders are the standard. The early 
boiler practice was not in keeping with the en- 
gine plants, and many semi-portable boilers were 
used to drive compound condensing engines. The 
later practice is to install the most economical 
boilers regardless of cost; many of them are of 
the “Lancashire” type so common in English and 
European plants, but almost unknown in this 
country.—Mines and Minerals. 

—_—_________—=?»>+-0>-_ = ______———_ 

When American engineers commenced to build 

iron bridges, they paid little attention to the then 
existing European models, but preferred to de- 
velop their own systems independently, as they 
had done previously with wooden bridges, the 
first iron bridges being imitations of the Towne 
lattice, and the Howe and Pratt trusses. All the 
earlier bridges were built principally of cast 
iron, wrought iron being used jin tension mem- 
bers only. In the first iron viaduct built by the 
Baltimore & Ohio Railroad, in 1852, all parts 
were of cast iron, except the tierods. The 
wrought-iron tension members at that time usu- 
ally consisted of round bars with screw ends, or 

elongated links made of square bars. Later, these 
links developed into forged eye-bars, introduced by 
J. H. Linville, M. Am. Soc. C. E., in 1861. These eye 
bars have since become one of the distinctive features 
in American bridge construction. Although flat eye- 
bars were used in Europe at an earlier period, in 
chains of suspension bridges and in some types of 
trusses, they did not find favor there, and were soon 
discarded tor structures with riveted connections. 
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AN IMPROVED FOUNTAIN PEN. 

Pictured in the accompanying engraving is an im- 
proved fountain pen invented by Mr. Thomas P. Am- 
brose, of 638 Walnut Street, Cincinnati, Ohio. The 
improvement lies principally in the provision of means 
for quickly and efficiently filling the pen with ink. 
The pen comprises the 
usual barrel or casing 
into which the point sec- 
tion is threaded. The 
ink, however, is not con- 
tained directly in the 
barrel, but in a rubber 
tube or reservoir which 
fits into the casing. A 
water-tight connection is 
made between the rubber 
tube and the point sec- 
tion. Coiled around the 
tube is a spring which 
bears against a plunger 
at the upper end of the 
barrel. The stem of the 
plunger passes through a 
perforation at the end of 
the barrel, and _ termi- 
nates in a button, as 
shown. In operation the 
plunger is depressed, com- 
pressing the rubber tube. 
The pen point is then 
dipped into an ink-well 
and the button released. 
The plunger’ will be 
raised to the dotted posi- 
tion shown, by the coiled 
spring, and the rubber 
tube drawn up with the 
spring will be expanded. 
The ink will then flow up into the tube owing to the 
atmospheric pressure on the ink in the ink-well. When 
using the pen the ink will readily flow from the tube 
to the pen point, and in case of an obstruction it can 
be forced through the pen by the application of a 
slight pressure upon the button. While fountains with 
compressible reservoirs have been made before, this 
invention presents the advantage of providing for the 
more ready expansion of the reservoir to draw the 
ink into it and it also provides against the collapse of 
the reservoir to force ink from the pen faster than 
would be desired in writing. The plunger is separable 
from the spring and reservoir, and can be entirely re- 
moved from the casing, as is also true of the reservoir 
itself. The parts are thus readily accessible for clean- 
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AN IMPROVED WAITER’S TRAY. 

We have become so accustomed to the busy waiter 
darting through the crowded restaurant with his huge 
rile of dishes poised precariously over the heads of 
the diners. that we forget how crude a system of trans- 
portation this is. Even when a tray is used to carry 
the dishes the conditions are not much better, because 
the tray, to be properly handled, requires the use of 
both hands or else it is not even as safe as a pile of 
dishes carried directly on the arm. A recent inven- 
tion, however, provides an improved tray which may 
be safely carried in one hand. Furthermore, the tray 
is formed with several shelves, so that a large num- 
ber of dishes may be carried at a single load. The 
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form of the improved tray is shown in the accompany- 
ing engraving. It will be observed that the main 
body of the tray consists of a drum. The circumferen- 
tial wall is cut away at the forward side to permit of 
placing articles within the drum, and a transverse 
wall at the rear prevents the dishes from being shoved 
too far back into it. A rod rigidly attached to the 
upper wall of the drum is provided at the top with a 
transverse head-piece, forming a T-shaped handle. 
Resting on the beaded upper edge of the drum isa shelf 
consisting of a pan with a large central opening, to 
admit the rod, and a sleeve carried thereon. This 
sleeve is funnel-shaped and at the top it supports a 
second shelf. In use the waiter may bring in a large 
meal at a single load by placing the various dishes on 
the upper and lower shelves. Knives, forks, spoons, 
etc., may be carried in the drum. When the meal is 
finished, the plates could be placed within the drum 
and readily carried back to the kitchen. It will be 
observed that the center of gravity of the tray lies 
considerably below the handle, so that there will be no 
danger of upsetting the dishes. Mr. Ingram A. Merri- 
man, of 117 North Main Street, Bluffton, Indiana, is 
the inventor of this improved waiter’s tray. 
$9 
DRYING APPARATUS. 

In the accompanying engraving we illustrate an im- 
proved drying apparatus recently invented by Mr. 
George Stiff, of 44 Lenox Avenue, Bridgeport, Conn. 
The apparatus is of the vacuum type and is so con- 
structed that the material to be treated may be easily 
placed in it or removed therefrom. The drier com- 
prises a double casing, between the spaced walls of 
which a steam chamber is formed. The inner casing, 
which is adapted to receive a number of pans or trays, 
A, is closed by a steam-tight door at the front. These 
trays are mounted on wheels which travel on tracks, 
B, formed on the inner walls of the inner casing. Each 
tray is provided with a double bottom, forming a cham- 
ber for the heating agent. This chamber is divided 
hy a longitudinal, central partition, C, which, however, 
does not extend to the forward end of the tray, so that 
an opening is provided between the two chambers at 
the forward end. Communicating with the double bot- 
tom at the rear is a steam box, D, provided with an 
inlet tube, E, which has a cone-shaped head designed 
to engage a correspondingly-shaped inlet port, F, in 
the rear wall of the apparatus. The tube, EF, is held 
yieldingly in its box by means of a coil spring. At 
the opposite side of the tray is an exhaust box, G, 
identical in construction with the steam box. The 
tube leading from this box is adapted to engage an 
exhaust port, H, in the rear wall of the casing. It 
will be evident that there is an inlet port for each tray, 
and these ports lead out from a common chamber, I. 
supplied with steam from a valve-controlled pipe, J. 
The exhaust ports also open into a common chamber, 
K, from which communication is had with the steam 
chamber through a number of perforations, L. In use 
the material to be treated is placed on the trays, which 
are then rolled into the inner chamber. The door is 
now closed against the trays, pushing them into place 
so that the cone-headed inlet and exhaust tubes are 
seated firmly against their respective ports, making 
complete steam connection. Then the steam jis turned 
on and it circulates from each steam box through the 
double bottom of the tray, around the forward end 
of the central partition, C, to the exhaust box and 
thence the steam passes through the exhaust chamber, 
K, to the steam chamber. The water of condensation 
from the steam flows out through pipe, M. The vacuum 
in the apparatus is produced by a 
pump, which is connected with the 
inner chamber by a pipe, N. We 
are informed that the drying process 
is completed in much less time than 
is taken by many of the other types 
of vacuum driers and the tempera- 
ture never exceeds 140 deg. F., there- 
by saving the destruction of material 
under operation, as is experienced, 
for instance, in drying tannic acid, 
dyewood extracts, rubber, and other 
substances. 

—_——__¢-4-e—____—__ 

A new and =“interesting process 
which should prove of great value to 
decorative metal workers has been 
discovered by Mr. S. Cowper-Coles, of 
London. The method consists of fus- 
ing one metal into another in a 
temperature below the melting point 
of any of the metals used. By this 
means some novel effects can be pro- 
duced similar in appearance to fine 
damascened work, or, in _ larger 
pieces, bold designs in vari-colored 
metals. such as zine inlay on steel 
that has been blued to protect it 
against rust: or zine on copper that 
by the metal fumes has been given 
the color of gold bronze. Any shades 
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“of color from silver-white to red copper may be 


obtained, according to the metals used, the preliminary 


treatment, and the varying length of stoving. 
he 


NEW ROTARY VALVE FOR STEAM ENGINES. 

A new rotary valve for steam engines has recently 
been invented, which is designed to relieve the valve 
seat of boiler pressure, and to keep the balance of the 
valve without regard to the pressure in the boiler. 
The manner in which this result is obtained will be 
readily comprehended by reference to the accompany- 
ing engraving, which illustrates a section through a 
steam engine equipped with the improved valve. The 
cylinder is shown at A, and B is the port admitting 
steam from the boiler into the combined valve and 
steam chest, C. The bottom of the steam chest or valve, 
as illustrated in Fig. 2, is formed with a central open- 
ing communicating with the steam supply port, B, and 
is aiso provided with two radial openings, K and L, be- 


Se 


Deas 


NEW ROTARY VALVE FOR STEAM ENGINES. 


tween which is a cut-away port, D. The valve seat, 
which is shown in Fig. 3, is similarly formed with 
radial ports, the port, K, communicating with one end 
of the cylinder, and port, L. with the other, while be- 
tween them is the exhaust port, E. The bottom of 
the valve is formed with a flange which projects into 
an annular balancing chamber, H, formed by a cylindri- 
cal casing bolted to the valve seat. Communication 
between the interior of the valve and this chamber is 
had through the port shown. A steam-tight joint is 
made between this casing and the valve. The valve 
is mounted to rock in the casing and is held under 
pressure by a screw in the spring-pressed spider, F. 
The link which connects the valve with the rocker is 
shown at G. In operation the cut-away port, D, alter- 
nately connects the ports A and L with the exhaust 
port, E. The flange at the bottom of the valve ex- 
tends into the balancing chamber to an extent suf- 
ficient to balance the excess of outward pressure due 
to the ports cut in the bottom of the valve, so that 
the valve is held down properly on its seat. It will be 
understood, of course, that the valve seat must be 
fitted to a ground joint in order to secure the desired 
action and that if the area of the flange be equal to 
the area of the ported openings a perfect balance will 
be secured at all times. Mr. John Cruikshank, of 
Yorktown, Pa., is the inventor of this improved rotary 
valve. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 


RAILWAY-SIGNAL. — W. B. SMITH, Red- 
lands, Cal. This invention refers particularly 
to Improvements in signals placed on the cabin 
or rear car of a train, the object being to pro- 
vide a signal of novel form and automatically 
actuated to show approximately the speed at 
which the train is moving, so that the engl- 
neer on a following train may see whether the 
preceding train is moving fast, medium, or 
slow and regulate the speed of the following 
train accordingly, thus avoiding accidents. 

CUT-OUT.—C. W. Snyper, Hudson, N. Y. 
The object of the invention is to provide 
means for automatically breaking the circuit 
through the light some time after an element 
of the cut-out has been manually operated, or, 
in other words, to permit the burning of a 
dim light for a predetermined time after turn- 
ing the key to break the direct current from 
the main circuit through the filament. It re- 
lates to improvements in cut-out lights and 
other electrical devices. 


Of Interest to Farmers. 


STOCK-FEEDER.—J. J. DOWELL, San Fran- 
cisco, Cal. Mr. Dowell’s Invention relates to 
stock-feeders, his more particular object being 
to produce a feeder in which the supply of 
feed is to some extent under the contro! of 
the animals to be fed. ‘he inventor finds that 
animals—such, for instance, as horses—when 
fed by either of certain devices of the feeder 
soon learn to manipulate the agitators, so as 
to control the supply of food at will. 


CORN-SILKING MACHINE.—L. 8S. FLECK- 
ENSTEIN, Easton, Md. This Improved machine 
combines the two very important qualities of 
a movement of a screen-holder which effects 
the rapid passage of the corn through the 
screens and adaptation for convenient and 
quick removal of the screens individually 
while the machine is in operation. Removing 
and reinsertion of a screen occupies but a few 
moments. Parts of machine contacting with 
the corn are preferably galvanized so that 
they can be easily kept sweet and clean, 

THRESHING AND STRAW-CUTTING MA- 
CHINE.—C. J. SMitrH, Durham, Canada. The 
concave is dispensed with in this threshing ma- 


chine. The cylinder is provided with diam- 
etrically-opposing diagonally located knives 
which act in conjunction with ledger-plates 


and feed-rollers behind the plates and the 
cylinder not only serves to thresh out the 
grain, but also to cut the straw in fine par- 
ticles. Means are provided for separating the 
chopped straw from the grain and for blowing 
the chopped straw from the machine. One 
feed-roller automatically moves to or -fro from 
the other, according to thickness of.¢he-bed or 
spread of material. and means provide for con- 
trolling the sped of the feed-rollers. The 
teeth never beat ‘reugh more than two inches 
before the straw is cut off. While it takes 
twelve to fifteen men to operate a long straw 
thresher, Mr. Smith’s invention requires but 
seven. 





Of General Interest. 


NUT-LOCK. — J. W. GraEME, Washington, 
D. C. The invention is an improvement in 
nut-locks, and particularly in that class of 
nut-locks in which a paw! carried by the nut 
engages with an abutment. The invention 
“may be applied to right or left-hand nuts, the 
change necessitating merely a reversal of the 
pawl. 

GATE-HINGE.—H. MEINECKE, Tomah, Wis. 
In this case the invention is sp improvement 
in hinges for gates and similar heavy objects 
wherein the weight of the sate or the like 
exerts a heavy strain upon the hinge; and 
one of the objects of the present invention is 
to provide a novel construction whereby the 
weight of the gate will operate to tighten the 
hinge in place. 

ART OF MAKING PERFORATED PAPER. 
—F. J. Motz. New York. N. Y. This is a new 
method particularly intended to produce the 
perforated sheets used in musical instruments, 
but it is useful in other connections. Here- 
tofore perforations have been made by cutting 
or punching them in paper, which involves a 


loss of paper, an extra expenditure of time 
and labor, and also materially weakens’ the 
sheets. The inventor comprehends forming 


openings in the paper stock while the same is 
yet in pulp-like form, and subsequently the 
stock thus orificed is converted into paper, 
producing the perforated sheet. 


CONVEYER.—A. L. LAUBENSTEIN, Ashland, 
Pa. This conveyer is such as used for load- 
ing coal, iron ore, dirt, and similar material. 
In practice these conveyers usually comprise 
endless chains, which are continuously driven 
and have buckets or blades attached to them 
for advancing the material. The object is to 
produce a chain-link of simple construction for 


sich conveyer especially adapted for attach- 
ment to the bucket. 

DAM.-—J. TL. Hotaes. Butte, Mont. ‘The 
invention relates to metal dams, such as shown 
and) described in) the application for Letters 


Patent of the United States. formerly filed by 
Mr. Holmes. The present object is to provide 
a dam for rivers and other waterways to per- 
mit of utilizing dammed-up water for use in 
power plants. for irrigation, and other’ pur- 
poses. the dam being arranged to prevent or 
retard the corrosive action of water and air 
on the metalwork of the dam, to properly 
brace the dam and hold it against tipping 
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over in an upstream direction when water is 
withdrawn, and to protect it against ice, logs, 
and other floating matter. 

CONCENTERING COUPLING DEVICE 
FOR PIPE OR CASING SECTIONS.—J. W. 
IIays, Woodsfield, Ohio. The invention has 
reference to means for concentering tubular 
members when coupling together adjacent ends 
thereof; and one of the principal objects is to 
overcome many former disadvantages and ob- 
jections and to provide means whereby the ad- 
jacent ends of pipe-sections to be coupled 
together may be concentered with relation to 
each other, thereby enabling the two sections 
of pipe to be quickly joined together for use 
for various purposes. 


FURNACE FOR TREATING SHEET IRON 
AND STEEL.—H. H. GoopsELu, Leechburg, 
Pa. The present invention has reference to 
furnaces for treating sheet jron and steel, but 
more particularly to an improved type of fur- 
nace which may be used advantageously in 
connection with the process described in an al- 
lowed application formerly filed by Mr. Good- 
sell. In this improvement the process is ar 
annealing as well as an oxidizing process. 


METALLOPHONE.—F. R. GooLMaAn, Bing- 
hamton, N. Y. One purpose of the inventor 
is to provide an instrument in which the 
sound-producing devices consist of metal scale- 
bars operated upon by hammers and to so 
construct it that the hammers will be pneu- 
matically controlled and the pneumatic devices 
brought into action by connection with a suit- 
able electric motor and to provide means for 
automatically starting the motor when a coin 
is dropped, and automatically stopping the in- 
strument when the end of a piece of music or 
its repeat is reached. 


Machines and Mechanical Devices. 


BINDING-MACHINE FOR WAY-BILLS, 
ETC.—C. F. McBEsE, Athens, Ohio. More es- 
pecially this invention has reference to ma- 
chines for binding together in book form any 
desired number of paper or other sheets, as 
way-bills, checks, or the like, and one of the 
principal objects thereof is to overcome dis- 
advantages and objections common to many 
other machines devised for similar purposes. 
The machine may be made of any desired size, 
and the height of the pile or stacks of sheets 
to be bound together may be varied within 
the limits thereof. A leading eastern railroad 
company is now using the machine at some 
of its stations. 


Prime Movers and Their Accessories, 


SPARK-TIMING DEVICE.—G. A. ELSASSER, 
Jk., and P. M, ELSASSER, Philadelphia, Pa. 
The invention pertains to a device for timing 
the electric igniting spark in gas-engines and 
the like. The objects are to secure in devices 
of this character simplicity of operation and 
construction, accuracy in timing, accurate and 
simple adjustment, small cost of production, 
compactness, wide range of speeds, and ready 
adaptability for all kinds of gas, gasoline, and 
all other explosion engines employing the elec- 
tric jump-spark for the ignition of gas. 


FEED-WATER HEATER.—B. E. EASTBURN 
and F. L. Tapia, Montgomery, Ala. The in- 
vention consists in a means for introducing 
boiler-steam into the feed-water between the 
injector or other means for forcing the feed- 
water and point of entry of the feed-water 
into the boiler. This means consists of a pipe 
leading from the steam-dome to a fitting inter- 
posed in the feed-water pipe, and having a 
valve-controlled connection for the pipe from 
the steam-dome, so that upon opening the 
valve of said connection steam is admitted 
from the dome into the feed-water, serving to 
raise temperature thereof, and to accelerate its 
movement into the boiler. 


THROTTLE-VALVE.—H. M. Lorron, At- 
lanta, Ga. The invention has for an object 
the provision of a construction whereby a por- 
tion of the fed steam or other power fluid 
may be admitted to a desired point in advance 
of the passage of the main supply of such 
power fluid to its point of operation. An ad- 
vantage is, that by graduating the amount of 
steam passing through V-shaped ports the 
main-valve seats are not cut by what is known 
as “‘wire-drawn steam,’ as is the case where 
an ordinary disk valve is used to regulate the 
amount of steam fed. 


OIL-CONDUCTOR.—J. C. Jones, Tucumcari, 
New Mex. This improvement pertains to feed 
devices for oil-conveying tubes, and the object 
is to provide a device that will insure an even 
and steady flow of oil through a pipe leading 
from a lubricator to a chamber subject to a 
variation in pressure—such, for instance, as 
the steam-chest of a locomotive or engine in 
which the changes of pressure are not only 
frequent and constant but often very great. 


ROTARY ENGINE.—L. Van 1D. Setron, 
West Newton, Pa. Mr. Sutton'’s invention Is 
an improvement particularly in that class of 
rotary engines represented by his former 
patent, and in which cylinders consisting of 
annular tubes are arranged close together at 
their lower ends and diverge toward their 
upper ends, so that they afford space between 
them for the operation of a carrier which 
co-operates with pistons in the form of long 
curved cylindrical bodies and operating in the 
cylinders. 

SLIDE-VALVE FOR 
L. J. W. TH. Girrdorn, deceased. Spotswood, 
N. J.; EMILY GIFFHORN, Administratrix. The 
invention pertains to improvements in the 
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slide-valve of steam-engines; and the objects 
are to remove or counteract the well-known 
defects of the slide-valve as it now exists— 
namely, the unevenness of the valve and the 
valve-seat resulting from wear—and thereby 


ij \ 
to prevent and remove the effects caused by ' 
the unevenness, such as loss of steam, coal, , 


or other fuel, machinery and money. The 


slide-valve is self-regrinding. 


STEAM-BOILER.—C. A. StTuRM, Castlerock, 
Wash. In this patent the object of the inven- 
tor is to provide a new and improved steam- 
boller which is simple and durable in construc- 
tion, cheap to manufacture, and arranged to 
utilize the burning fuel to the fullest advan- 
tage and with a view to generate steam quickly 
and very economically. 


NOTE.—-Copies of any of these patents will 
be furnished by Munn & Co. for teu cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you mann- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. im every case it is neces= 
sary to give the number of the inquiry. 


wU ° 


—————————— 
Marine Iron Works. Chicago. Catalogue free. 





_ Inquiry No. 7151.—For manufacturers of springs 
wound by a key and run for five or ten minutes. 


For hoisting engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 7152.—For manufacturers of low 
pressure condensing engines of 4t» 10h. p., suitable for 
driving @ ventilating fan 1n public school buildings. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 7153.--For manufacturers of ma- 
chine for cutting tub butter into one pound prints. 


2d-hand machinery. Walsh’sSons & Co., Newark, N.J, 


Inquiry No. 7154.—For manufacturers of chain- 
making machinery, suitable for modern chain works. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 97155.—For manufacturers of colored 
marble for decorative purposes. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7156.—For manufacturers of ma- 
chine for burning impressious on wood and leather. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


seeamiry No. 7157.—For manufacturers of small 


Marketers of meritorious inventions and specialties 
throughout the world. Tatem Mfg. Co., Buffalo, N. Y. 


Inquiry No. 7158.—For manufacturers of roller 
skates. 


I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. De 

Inquiry No. 7159.—For manufacturers of endless 
canvas aprons. 

The celebrated “‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street. New York. 

Inquiry No. 7160.—For manufacturers of bakery 
machinery. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 4th Street 
and Packers Avenue, Chicago, Il. 


Inquiry No. 7161.—For manufacturers of chain 
dish-rags. 


Sheet metal. any kind, cut, formed any shape. Die- 
making, wire forming, embossing, lettering, stamping- 
punching. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 7162.—For manufacturers of ‘* Yale 
Metal Polish.” 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7*63.—Wanted, address of Sterling 
Water Tube Boile: Co. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry Ne. 7164.—For manufacturers of appa- 
ratus for Turkish, Russian, vapor, electric and spray 
baths. 

W ANTED.—Thorouzhly experienced practical ice ma- 
chine—and Corliss engine salesman for concern in mid- 
dle West. State experience, age and salary expected. 

‘ Address Salesman, Box 773 N. Y. 

Inquiry No. ¥165.—For manufacturera of ma- 
chinery for making muriatic or bydrochloric acid. 

PATENTS ON DREDGES AND DRENGING MACHINERY 
FOR SALE.—By reason of the death of Ralph R. Os- 
good, valuable patents, having a lung term to run, are 
offered for sale. For terms communicate with 

The Albany Trust Company, Executor, 
Albany, N. Y. 


Tnuquiry No. 7166.—For manufacturers of flat- 
headed tacks. 


Inquiry No. 71697.—For manufacturers of steel 
strings for musica) instruments. 


Inquiry No. 7168.—For manufacturers of gas- 
mukiny Machines, 


Inquiry No. 7169.—For manufacturers of glass, 
cheap watches, jewelry and cheap phonovrephs; also 
address of jobbers who supply mail order firms. 


foguiry No. 7170.—Wanted, address of company 
sinking deep wells. 


Inquiry No. 7171.—For manufacturers of small 
gears, suitable fur smal! clocks. 


Inquiry No. 717°2.—For mznufacturers of electri- 
cally welded wire hoops or bands for wooden pails or 
other utensils. 


Inquiry No. 7173.—Wanted, address of anv who 
at ae aa a in hew insulators or substitute for 
rubber. 


Inquiry Noe. 9174.-—-For manufacturers of novel- 
ee and patented articles, such as shear sharpeners, 
etc. 


Inquiry No. 7175.—For manufacturers of differ- 
ential plyers. 


Inquiry No. 7176.—For manufacturers of disb- 
washers for ordinary household use. 
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“aNic LU CUKKESVUNUDEN'LS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in wind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
ti in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 

_ without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. Price 10 cents each. 

Books. referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. . 





(9730) E. H. B. asks: Can you tell 
me magnetic variation for North Dakota for 
this year and following three? A. The mag- 
netic declination for North Dakota is given in 
the tables published by the United States 
Geodetic and Coast Survey for 1902 as from 
10 deg. 32 min. E. at Grand Forks to 16 deg. 
55 min. E. on the Canada boundary in 103 deg. 
30 min. west longitude. There is a large 
difference between the eastern and western 
parts of the State. The rate of change for 
the State is 4 min. decrease per annum. The 
tables to which we refer give the variation at 
many places in the State. As you do not give 
your county, we cannot give more definite in- 
formation. If you are in Lamoure County, 
the variation was 12 deg. 24 min. in 1902. 


(9731) G. J. B. writes: In your 
Notes and Queries of April 1, 1905 (No. 9594), 
you say that the curvation of the earth is 8 
inches for one mile and 32 for two miles. 
This is right (approximately) when running 
an east-and-west level but ceases to be true 
when running north and south, or else the 
doctrine that the north-and-south axis of the 
earth is 26 miles shorter than the east-and- 
west axis must be false. It is easily evident 
that if you run a level starting from a given 
point on the equator and running west through 
90 deg. of are with 8 inches allowance for 
each mile and should then start at the same 
place on the equator and run north through 
90 deg. of arc, you would come out up in the 
air at the north pole. This would be equally 
true if you run the same levels with equal 
fore and back sights. A true instrumental 
level is. a series of short chords whose ends 


are equidistant from the center of the earth, 


and paradoxical as tt may seem, a true f!evel 
is a true circle. It is literally true that the 
Mississippi! River runs up hill, else {ts mouth 
could not be farther from the earth's center 
than the source. It is also true that no river 
of the same levels could exist in an east and 
west course, unless its source was under- 
ground and it should rise gradually to the 
surface. The levels of the Amazon River are 
most decidedly different from the Mississippi. 
A. Definitions are the safeguards of a discus- 
sion. Unless words are used in the same sense 
by both sides to an argument a discussion Is 
not profitable. And when you state that ‘an 
east-and-west level is not the same as a 
north-and-south level” and that ‘the Misissippi 
River literally runs up hill’ it is evident that 
the terms “level” and ‘‘up hill’? need definition. 
We cannot agree to either expression in the 
sense in which the dictionary requires us to 
use terms. If we define level, probably the 
term up hill will take care of itself, since it 
must be defined as departing from a level by 
rising above it. The Century Dictionary, 
which is usually considered as good authority, 
defines a level as ‘tan imaginary surface every- 
where perpendicular to the plumb line, or line 
of gravity, so that it might be the surface of 
a liquid at rest. Every such surface is ap- 
proximately that of an oblate spheroid, as the 
sea level, for example, is.” This seems very 
plain. We cannot think that anyone would 
maintain that the sea from the latitude of 
the source of the Mississippi to that of its 
mouth is uphill, yet if the river flows uphill 
surely the sea also flows uphill, and a_ ship 
sails uphill in the northern hemisphere here, 
as it sails south. <A level is not a _ surface 
equidistant from the center of the earth, and 
is never defined as such. That would not be 
a level. Water would not He upon such a sur- 
face, and a level run north and south does not 
differ from one run east and west. It is non- 
sense to say that a level is run differently in 
one direction from what is done in another. 
The only difference is that centrifugal force 
acts to modify the level north and south, but 
the liquid of a level, the ship on the sea and 
the waters of the flowing rivers, all are sen- 
sible to the action of this force all the time 
and everywhere. A level is the surface of still 
water, and the water of a south-flowing river 
at its source in the northern hemisphere is 
above the level of its mouth, and the water of 
this river flows down hill from its source to 
its mouth. 


(9732) W.C. W. asks: Are there at 
present any annunclators which have one wire 
only running from the push buttons to the 
Indicator’ <A. We do not see how there can 
be any possible way to wire for several pushes 
on an annunciator so as to ring from several 


AUGUST Ig, 1905. 





places by a single line wire, as shown in your 
sketch. ‘There is none on the market at present 
which ring in this way. One wire must be 
carried entirely around the circuit, and a wire 
must also go from each push to the annun- 
ciator, 


———————— 
INDEX OF INVENTIONS 


For which Letters Patent of the 








United States were Issued 
for the Week Ending 
August 8, 1905 


AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 








Adding y machine ribbon feeding mechanism, 


Wale ape cece eee ew ee eee ae ee Owe 796,617 
Adj a able pipe. I, GG. Bergenstr Ole se we wee £96, 408 
Advertising device, R. 0. Scheel... 2.2.25. 196,93 


Aerator and cooler, liquid, W. EL Bailey... 196,407 
Amusement wheels, swinging seats for use 


in, W. E. Sullivan... 0... eee ee eee eee 796.772 
Apron belt, Bo M. Blakes. ....... sees 796,699 
Automobile air pump, S. oN. Rapp......-. TUG,449 


Automobile battery holder, F. Jackson... .. 196,517 


Bag. T. Manahan ......- ee eee eee ree eee CG, C44 
Bailing press, F. Phelps .....---6--+ee--+3 796, S60) 
Barbers’ chairs, attachment to the head — — 
rests of, W. Lupton 2.2... -... eee eee eee 696,521 
Base making machine, A. Swan.....------ 196.4700 
Bath robe, electric, E. Bo. Rayner.....--- Tote es 
Bearing, C. M, Feist 2... -..2e0 sere eens To Sat 
Bearing, ball, C. A. Linrth..........50--5- THE aD 
Bearing, ball, BE. Sachs 2... eee ee ee eee ees ae 
Bearing cage, ball, C. A. Hirth.......---- 796.648 
Bearing wheel, J. N. Sanchez........6--65 796,456 
Bed attachment, C. M. Brennan........6+- TIGA | 
Bed couch, J.J. Brazmell .. 0.6... eee eee ee 196.493 
Bed, metal, FL oN. Palmer..... Soaheh Sagan i 196,001 
Beds and mattresses, cover for box spring, 7 
(* A, Perma ...4 ese eee sere ee ee eee 196,722 
Bedstead, invalid, J.C. Anderson... ....-- eG, OL 
Bevel, rafter and polygon, F. Quisenberry. 16,965 
Binder frame, W. J. Watters...... 796,046, 196,547 
Binder, temporary. Phillips & Dunlop..... 196,799 
Bojler. See Water tube Bee — 
cs assembling machine, orton & Kaess- 
7 ie ee eMachines haw eal ee Bae 796,653, 
Boom sheet buffer, CC. -’. nea Ego be ae si paritas T96, T4146 | 
oring tool operating attachment, ‘ ¥ 
‘ aa iTite ates: Kathe Sree Giepha eke wee se 796,911 
Bottle, non-retillable, KR. Bernstein. ....... 796, 796 
Bottle stopper, G. Kirkegaard .....-....5. 696,034 
Brake beam, Hl. W. Frost. ......-..0.00ee- 796,714 
Brake shoe, W. PB. Taylor...........-. eae (96,9460 
Brick and the resulting product, treating 
siloxicon to produce therefrom  refrac- sa 
tory articles, such as, B. Seaboldt.... 796,459 
Brick press, F. Schwerdtfeger .. 0... eee ees 796,939 | 
Brush, A. H. Woleott ........... 5c cece eee 696,780 
Brush cleaner, I. Gruner 2.0.2... 2-2 ee eee ee 796,418 | 


Buffing wheels, device for feeding cleaning 

i polishing material to. J. HE Gray.. 796.841 
Building construction, J. Babiezky  .....-- 196,954 
Burial apparatus, S. W. Hoag 22... 2. ee eee 196,066 
Butter, ete., machine for stamping, form- 

ing. and delivering blocks og pats of, 


J: Ce. ToQ0Os0? pein i ie ea ds es tee ure ede oe 796,737 
Butter, making, S. Boykin .............-- 796,892 
Button fastener, G. A. Holmes. ..........-- 796, 650 
Cabinet, filing, E. McLane et al.......... 7196. 600) 


Can heading machine, J. McGinnis.796.927, 796,928 
Candy spinning machine, R. E. Pollock.... 196.528 


Cane, detonating, GG. H. Fisher .......... TIG.N34 
Canopy, €. Eichenberg .........-2.-6. wees 196,963 
Car alarm bell, street, N. <A. Butler...... 796,412 
Car brake, Specht & Krueger........-. oe. 196,464 
Car brake, W. Quinn ..... 2.6.20 eee eee ee 696,931 
Car braking system. J. A. Field...... gawe 796,964 
Car coupling, A. Cairns .........-.00e. coos 696,490- 
Car door lock, H. F. Pope.........- sssave E9B9TS 
Car door, metal, J. M. Hopkins.......6. 2» 796,652 
Car fender, E. C. Hallo ...........00688 wees 696,909 
Car lighting, electric, J. F. MeElroy...... 796.749 
Car replacer, J. W. Hood ......... eee eee 796,424 
Car sign turning device, electric, J. M. . 

SRINIC ° okda bee woes Sad oe Berk Ce ea Es 796. 166 
Carbureter, CC. Ma. Bockoven oo... ....0eeee 796,597 
Carbureter, Po. oC. Hewitt ..............8- 796, 723 
Carbureter for hydrocarbon engines, Fer- 

eusson & Sbheppy  ......5.. cece ee eee . 796,712 
Carbureters, oil feed for, B.A. Guy....-. 796,719 
Card, tag, and the like holder, W. FE. Ellis. 796,030 
Carding machine silver condenser, J. Flor- 

Ce. oon see eee owes Fe na es ee Ese 796,837 
Carpenter's gage for setting hinges, N. <A. 7 

Capi i cxser dee einer eae ero eee ee ONS FIG AN 
Carpet beater, M. PP. Hayward. .........0- THB, 966 | 
Carpet raveling machine, F. HE. Wilms.... 696,484 
Cartridge, W. Cole cscecincs cence x eee TIONG 
Cash carrier) apparatus, Chamberlain & 

Cie. asss oC Re Fee RE SA eee es Ae Oe 796, SOS 
Centering frame. Poo oR. Burton. ........66- TYG. 800 
Centrifugal machine, W. SS.) MeWKinney.... 196.700 
Chain making machine, FE. Lelong......... 796,916 
Chair. See Convertible chair. 

Chatging apparatus, TT. FL. & J. 1 


Witherhee ¢.ensaiewe ve we gor es 796,783, 796.784 


Cheek holder, registering, G. M. Bradt... 796,627 
Cheese making machine, C. H. Southard... T96.877 
Chur, ©. S. Waybright ...........540 2 ce. TiK5, 685 
Whitrn, .l, By. Lede iasans soe iw eam ow eee TYOSAT 
herte, J. Rolle! ..i¢sisavesw ia ee wie new nee 796,520 
Cigar Sox branding machine, C. Stutz..... TVO.771 
Cirenuit: closer, extension, J.oR. Hershey... 796,512 
Circuit) controller, Hh. Bo Wilsom.......... 796. 687 
Cireuit controller, thermostatic, H. A. Fiske 196,904 
Circuit) controller, time limit. E. M. Hew- 

tt so nawces Pee ce eT eT LeTE T TEPC OTe Te - 796.646 
Chimp, J. HOP seeeeecu ns nsw vw ee ee we ce eee 096,968 
Clock, electric, R. Carlstedt) .......... eee 696,701 
Cloth rubbing and = glazing machine, H. 

Sie ka de eee ee du OY ores y he rw Raw we 4 796,462 
Clothes line fastener, S. A. Hall.......... 796,908 
Cluteh, frietion, C. O. Wood. .......... eee 696,886 
Coat and hat hanger, foldipg pocket, J. 

WS <A sepa te ase mecek 5 nen snus: het cigs ead ea ec » 796,705 
Coil, Rubmkorff. J. MeIntyre ............ 796,851 
Collar, detachable overcoat, I. M. Savitt.. 796,762 
Collar shield, horse, (. A. Reyling........ TYG. S65 
Combination lock, J. Graf... 2.2.2... eee © 796,907 
Combustion motor, A. Houkowsky ........ 796. 425 
Commode, chair, J. Burke ......... 0.0000 T96, SOA 
Composite board, EE. FP. Watson .........- 796,945 
Concentrating table, TT. F. Sheridan....... 796,940 


Concrete foundations for gas tanks or other 
concrete Walls, centering for, R. Deeves 796,823 


Conerete mixer, W. B. Martin ........... 796.591 
Convertible chair, E. LL. Thompson ....... 796,616 
Conveyer, E. A. Thomas ...........00000- 796,947 
Conveyer, cargo, (C. EL Anderson .......0.6 796,406 
Core bar, G. HW. Adam ...........0. cc eee 796,789 
Core making machine, C.D. Schroeder. ... 796,764 
Corn husking apparatus, green, G. Weiss... 796,481 
Corset, apparel, D. Kops .............006 796,845 
{‘fotton gin, F. Phelps ........... 796,861, 796,862 


Cotton picking machine, P. oP. Haring. 
796,421, 796,422 


Coupling, J. Johnston ....... 0. eee ee eee 796,580 
Crane, Hoffman & Namet ...............- 796,842 
Crate, Hl. HE Cummer .................08.% 796,819 
Crate or box, folding, S. J. Brown........ 796,560 
Crate structure, EB. F. Hulbert ........... 790,578 


Creasing or indenting device, If. G. Razall 796,450 
Cross tie and rail fastening, metal, C. DD. 
TAROT eet be ncsdon ai ae wei maa Baer am ER eS 796,858 
Cultivator attachment. Stafford & Baxter. 796,942 
Current distributing apparatus, alternating, 


Au, iP BTS 2 soured kid od ok hw os anes 796.555 
Current motor, F. M. Cummings ......... 796,820 
Curtain pole, G. W. Grace ............... 796, 840 
Cushions or similar articles, border for, A. 

C. Busener sweccae saan eta int wae ou ge nee - 796,561 
Cuspidor, H. Crapper ......... cc... eee ee » 796,816 
Decorticating machine, G. H. Roeder..... - 796,453 
Derrick, 90. F. Steinman ...............4. 796, 682 
Distance meter, echo. J. Sutherland....... 796,540 
Doll head, C. Halbig ................. coos 696,419 
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Points via Vhe Nickel Plate Road. 
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© Vulcan iron Works 


Scientific 


66 S 98 Foot and 
tar Power 
Screw Cutting 


———s 


=> Automatic 
ri Lathes 
Feed 


| FOR FINE, ACCURATE WORK 


Send for Catalogue B. 


SENFCA FALLS MFG. CQ, 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


POC MACHINE SHOP OUTFITS, 


‘mbt ae ee Kees 


nr re ec EET 








£69.50 Buffalo to Portland, Seattle or Tacoma and re- 
turn, oat until september 29. Tickets may be routed 
a 


through C 


lifornia at slightly higher rate. 


$75.50 Buffalo to San Francisco or Los Angeles and 
return. Daily August 6th to 14th inclusive. 
For particulars, write A. W. ECCLESTONE, D.P. A. 


48) Broadway, 


to register reciprocating 
movements or Tevolu- 
ltions. Cut full size. 


Booklet Free 
VEEDER M) =<. CO. 
Hartford, Co. 1. 


Cyclumeters, Odometers, 
Tachometers, 
<5 and Fine Castings. 
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Our Hand Book on Patents, Trade-Marks, 


New York City. 


Price 
$1.00 











Counters 


THE MIDGET DYNAMO OR MOTOR 


Price as shown $7.50 
Without Hand Power $4.50 
Price includes full instructions for the care of the 
machine and for performing 35 IMPURT- 
ANT EXPERIMENTS. ~ 
This machine has been on the 
market over ten years and has been 
gradually devewped to its present 
state of perfectione 


"ELBRIDGE ELECTRICAL MFG. ©0. 


Water St., ELBRIDGE, N. Y., U. S. A. 





Seen Se 





etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 


SCIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Branca OFFICE: 625 F St., Washington, D.C. 












A) THE “LEADER” 


- {3 H.P. Gasoline Auto-Marine Engine 


7. Built like s watch. Benutiful’y Finished. Accu- 


rately Constructed. Light, strong, Reliable and 
Noiseless in op ration, Suitable for launches 
, from 15 to ly feet in Iength. Price complete, 
° S75.00 net, no discount. Thorough!y guar- 

; 4 anted. Periect Speed Control, Complete 
: Gescriptive catalogue upoa application. 


MANUFACTURED BY 


CLAUDE SINTZ, 


92S. Front st., Grand Rapids, Mich. 





Do You Use Chucks? 


you. 


Sent free, New = styles. 


New sizes. Liberal discounts. 


| 
| 
| If so our catalogue will interest 


THE CUSHMAN CHUCK WORKS 


| Chucks Exclusively Hartford, Conn. 





TheWender Gasoline Motors 


Something New and Up-to-date 
More powcr for less money than any other 
machine on the marlet. No 
valves, gears, etc., tu get out cf 
order. Jump Spark. Our 13g 1 
H. P. marine outtit is a ‘¢ WIN- 
NER." Solid or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re- 
quirements up to5 H. P. 


The R. M. Cornwell Co., 106 S. Salina st., Syracusg, N. Y. 


| 














SHEHARRINGTON & KING 
XC PERFORATING CO. 
PERFORATED METALS 


F OF EVERY DESCRIPTION ~ fi 
FOR ALL. USES 





THE B. F. BARNES 
1T4-INCH DRILL 


{s adapted for work from 1-16 inch to %& 
inch. _A_ strong, substantial. well built 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. Al! sizes 
furnished in Ganga Also bave 9-inch, 
and ll-inch Screw Cutting Lathes, and a 


24x2-inch Wet Tool Grinder. Catalog 8 
on request. 


B. F. BARNES COMPANY, Rockford. III. 
European Branch, a tree Viet London, BSC Victoria St., London, E.C. 


] Days’ Trial 
45 on This 
MARINE ENGINE 


No Cash Payment re- 
quired. We pay Freight dis- 
tance 140 miles. Spark plugs 
$1.5), guaranteed 365 days; also 
_ Secund- hand Engines. 


| \ DONALD & ERICKSON 
34 W. Randolph St., Chicago. 





American 


Door and window screen, O. B. Jacobs.... 
Door laser, G. N. Hall 2.1... cc cca wen we 
Door securing means, EE. A. Laon... ...... 
Double action press, J. oF. Rigby. ........ P 
Double clasp, F..O. Brockhaus............ 
Drawing bourd, W. L. kL Reuffel.... 22... 
Drying cylinders, means for discharging 

fluids from. R. D. Tackaberry....... : 
Dusting machine, J. Baur ........... 2. eee 
Dye and making same, red violet sulfur, 

T. MCh “ess cae canes ee eee avn s ee ® 
Dye, making a yellow sulfur. J. Hoerlin.. 
Dyeing apparatus, J. Marshall ........... 
Dyeing violet to black, V. Fussganger.... 
yg candling apparatus, E. H. Dunn...... 
Egg candling scoop, E. H. Dunn.......... 
Electric current governor, Hl. K. Sandell.. 
Electric heater, E. Thomson .........-.06. 
Electric light fixture, R. W. Morgan...... 
Electric motor feed regulating device, 8S. 

Wea WU ae. Ae ee ok os 5 eee Ee HERR ee 
Klectrie motor, rheostat, and belt tight- 

ener, combined, Hh. S. Graber.........- 
Electromechanical regulator, J. LL. Routin.. 
Klectroplating device, H. Scbuessler ...... 
Engine roll, beating, I. BP. Dillon........-. 
Engine speed regulator, explosive, Parsons 

hm IA saves oes daa ee ose ee aren dese 
Engines, incandescent igniter for explosive, 

Wassmapnm & Low ccccccec ccc nr cecee 
L¥aporiter, As Po G@@r «scascnccnenseeane 
Excavating machine, W. Murshall ....... 
Exploder, FE. HH. Atkins . 2.50... e cere c ences 
Explosion cngine, Soller & Hottinger...... 
Explosion engine, H. O. Westendarp...... 
Fare receipt: form, cash, H. PRP. Mussen.... 
Fastener, Gr A. Holmes 2.0.65. cee eens 
Fastener, separable, Hl. R. Baker .......- 
Fatiert, E. AL Hidet® c0.0iewie seer ewee ee ee o 
Faucet, het and cold water, W. oS. Graham 
Fence post and fencing holder, concrete, 


Oy db, SHITE 2a baanokk aes Serre ere TT 
Fender, See Car fender. 
Forder, T, . Bld p ..... sas ese ecavades 05x 
File. loose leaf, N. Niverville..........00. 
Filling material, producing a, C. Sundstrom 
Filter, TF. AL Kemper 2c... eee eae eta 
Piltern, Ply. FRreweOr 6d avec wie wees bad ee ® 
Fire curtain, theater, DL. Potthoff......... 
Fire door draft) check, FE. B. Wirby....... 
Fire door operating device, automatic, W. 

P Tel an ieusrecndecee caw sone Lee eer ws 


Fire extinguisher, chemical, J.B. Thomas. 
Firearms, automatic counter for, C. J. Sykes 


Fish dressing machine, FE. A. Smith...... 
Fishing net, A. S. Cornet ..........02506. 
Fishing rod, J. B. Tuttle ............006. 
Fixture support and canopy, combined, W. 

Ti, Nitlols: «aacc a e0ws 2 oa xs ew meee eee ws 
Floor construction support, L. Viezzi...... 


Floor, elastic, (. R. Hunt ............---- 
Flower making device, artificial, J. Lieval. 
Flowers, packing. shipping, and = display 
frame for cut, J. M. Clark.........-..- 
Fluid pressure mechanism, C. C. Farmer. 
Fluid pressure regulator, W. T. Croslen... 
Fluid volume and pressure register, T. B. 


eg er ee ee ee eer ee 
Flushing apparatus, W. Seott ........---- 
Fly trap. O. B. Jacobs ........6.2. 6620 ee: 
Folding box, J. B. Le Cuyer, Jr... ....ee- 
Foot covering cleaner, (. C. Childers. ..... 
Frame fastening, R. Gr. Fraser o........-- 
Fuel burning apparatus, ©. J. Coleman. ... 
Fume arrester, S. I. Clawson ............ 
Furnace, BE. GF. C. OTdiicssvissanaeevsvenes 
Furnace and = soaking pit cover, Ryan & 

Dwrs@  aoiesae ee 9e.8 s BBE we BRE ey eee 
Furnaces of phigh temperature, continuous 

heater for, Houze & Hurrle........... 
Furniture and the like, priming articles of, 

(F. “Tusebel 2.4 e.0 deo epiata nce ta tae we we 
Gage board, F. W. Wolf ...-...0002s0000- 
Game apparatus, A. GG. Thompson......... 
Garbage cremuator, W. DD. Walters........ 
Gardening. artificial shading for, H.  D. 

SIIOP 4.g-eg ea wae ce Sod cee RR Ew ER BER HED 
Garment hook, G. Stricker ............6-- 
Garment supporter, M. FE. Duckworth..... 
Garment supporter, Hl. HE. Wilson.......... 
Gas check, AL AL Urry... ee ee eee eee 
(ras generating plant. TT. F. Fitzsimmons. . 
Gas, making, “D. MeDonald ooo... ....0..2.. 
Gas producing apparatus, J. Luhne........ 


Gazogene, AL Bruce oo. 00... ee ee eee 
Gearing lubricating device, compensating. 

W. OH. & FE TT. Coldwell... ... 002.002. 
Gearing, varinble speed, FL oL. Dyver...... 
Glass articles, apparatus for making, J. 


ae OWES | 4 wkd, & iets Sw sis Ao tie BY wR dee wD 
Glass blowing machines, blew and plunger 

head for, W. DD. Fredriek............. 
Glass melting furnace, HL. Hilde ......... 
Glass tank, W. EL Bock ..............6-- 
(rlasses, base for, Hl. Smith ...........6.. 
(rolf club, F. OJ. Brown... .. 2... ee ee ee 
Golf recording instrument, CC. Bullock..... 


(rovernor, gas engine, T. B. Jeffery . 796,729, 
Governor, steam boiler furnace automatic, 


Oy. Oy DOU - oir ala Anas oS8 bea Seek aes 
(rrain shocking machine, E. A. Mainguet.. 
Grain sorter, HE EL Marot  ............... 
Grain storage tank, Mather & Dethloff.... 
Grinding roll, G. Be Nutt .............08- 


Grindstone, G. Stolzenberg o............... 
Gun firing mechanism, breech loading, R. 


Hats, manufacture of, F. J. Muhlfeld.... 


796.656 | 
7Y6, 420 
T96,437 
796, 534 | 
796, 696 
796,732 


796,773 
TVG, 194 


796,443 
796,914 
796,668 
796,715 
796, 960 
796061 
TYGB SO 
TOG, 684 
T6922 


796,483 


796,657 
TOG, BOG | 
THO, STL 
TVG S24 
796,705 | The transmission gear of the “‘ Havnes’’ is sure, silent, and 
above all—simple. When the friction clutch tat controls the 


=O AT! ‘ 
dee ile master gears ig released, and the clutch that locks the engine 
« De . FE 

796,74¢ Shaft engaged, the power is conveyed directly to the rear 
796,953 @a/eand all other gears in the transmission s/and 1d/e, 


796,680 This exclusive patent zsures perfect control-- always, and 





iN 524 has won for *‘‘The Haynes”’ the tide of “The Car of Simplest 
Lie Control.”? ° 
796.490 Manv. other equally important points are found in OUR 
196.674 CATALOG-~ FREE ON REQUEST. 


TIG5TO 


a56s3 FHE HAYNES-Apperson CO. 
KoKomo, Ind. 


ee Meinber AJL. A.M. 

sa556x; New York Chicago 
THO,519 ie te 
mosor HOW TO MAKE AN ELECTRICAL 
(6.448 Furnace for Amateur s ('se.—The utilization of 1i0 voit 
196,660 electric Circuits for small furnace work. By N. Monroe 
. .., Hopkins. This valuable article is accompanied by de- 
796,935 tailed Working drawings on a large scale, and the fur- 
796.472 hace can be m:.de by any amateur who is versed in the 
796.614 use of tools. This article is contained in SCIENTIFIC 
796,538 AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
796,700 For sale by MUNN & Co., 21 Broadway, New York City, 
796,948 Or by any bookseller or newsdealer. 











TIBSIS 
TIO TTS 
TIO, 720 
THEBLGO 





THE Nulite ¢*2°: Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Tainps, Chandeliers, Street 
Lamps, Ete. 1) Candle Power 





TOG, OO 
TAG OU 


















eG .900 
seven honrs ONE CENT. No 

= j Wicks. No Smoke. No Odor. 

16,20 Atsolutely safe. THEY SELL AT SIGHT. 
796,498 _ Exclusive id gens Sag agenta, (a Write for 
TM G55 catalogue and 
i0G ce Chicago So ar ‘Light Co. Dept.G, Chicago 
(2O,aI0 ! 
TIB S38 
TINBSDD | 
76.956 | BS A BEARINGS 
796, S56 = z 

*“KNIPEY” PATENTS 
796.934 | THRE COMBINATION : 
i ’s BALL Bearing and Cone Combined, 
as OWest price ar mM best bearing made, Ligh 

796,901 Durable, Strong. For Thrust, Weight or both, 
as iis: For the smallest to the heaviest work. 
196,775 ‘Il Sizes, Vf inch up. 
796, 690 No Fi:ting—just push it on. 
796.774 10 cents for samples, 
796, O44 PRESSED STEEL MF6E. CO. 
290.461 545 The Bourae, Philadelphia, Pa. 
796,469 i 
715,569 SPRINGFIELD ABRASIVE POLISHING 
gel | WHEELS AND BLOCKS. 
73.632 Used for polishing rsachinery, cutlery, 


and edge tools of all kinds and for re- 
moving rust spots from highly polished 
metal, Makes a very smooth surface 
Without) marringz. Containing rubber 
which givesit the resilient effect. Made 


TIB.670 
FIG O17 
TIO SOY 





Bae with either Emery or Carborundum in 
Pn AeS different: grades. Write for price list 

= 529 ard special trade discounts. 

sa The Springfie'd Tire ard Rubber Co.. 

TIOGA SPRINGFIELD, OHIO, U.S. A. 

Toa se eee 





96,410 

ri Sr WOLVERINE 
QO, SOL : 

rte SELF STARTING AND 


TOG, OOS I 
796,750 REVERSING 


6 @ 0 
7216,661 Gasoline Marine Engines 
Ton T45 3to 1S horse power. Launches 


) Isto waft. Write for catalogue. 


WOLVERINE MOTOR WORKS 
Grand Rapids. Mich., U.S. A. 


TI6,SS0 Brooklyn othce, 97 vd St, 


196, 600 
T9B 926 
THO AOD | 





Pes SST oe ek is Sw weed ede Ba aes ateln ea e 
PGaun, trap, ©(. DL Lovelace o.oo... ..... 0.050. I ie a a ie. ete 
ok a a, I 6 4 |), ann TIGL TSS ‘ x a 
Harrow, drill, E. Marsalis ............... TAG. 667 ELECTRO MOTOR. SIMPLE. HOW TO 
Harrow tooth fastener, G. E. Blaine...... Ta6.79s Make.- By G. M. Hopkins. Description of a small elec- 
Harvester and binder knotter, grain, I. E tric motor devised and constructed with a view to assist - 
Acek leo u De FE ow? =O O28 ee ne To make a motor whieh might be driven 
Pe cael ies ee rOm i arora ee ee ey ee et mae se =owith advantage by a current derived from a battery. and 
ee ete ti eae ee 7. Rooney. oe whieh wold have sufticient pewer to operate a foo: 
at ane ee a k, . : OZOTS. cece cc wee elt > lathe or iny swachiie requiring not over one man pow- 
Hat pin, 1. BR. Weel oo... eee eee ee eee (46,480 er. Wita Il figures. Containea in SCIENTIFIC AMER- 


TELS CAN SUPPLEMENT, No. 641. Price 10 cents. To be 





Headlight, locomotive, M. A. Ross ........ TG.GTS had at this office and from ail newsdealers. 
Tleater, Stewart & Wileox ............8-. THOMA 
Heating device, FE. oC. Steen .........0..08. TIG,OS1 
tleating system, hot water, Thissen & 
Swltder GUthON cacws ens accaeueac¥ eden 796,615 | 
Hoe, vinevard, HE. Matthiesen oo... ..00.. TG 592 
Hogs, ete... device for catehing and hold- 
ing. By 2 POOR 2 eins anew cewd oo dew wes TH, 905 
Hoist or ele ater, CC. A. Juhl ............. TIGA 
Hoisting macbine, W. oA. Tompkins....... TIG,541 
Hoisting mechanism safety device, W. | 
+ aa a ee eceir: : ee re eet er ene T96,958 | 
ook. See Garment hook. | 
Horseshoe calk, I. A. Bleam.........0..0. 96,556 Coal Yards, 
Horseshoe calk. J. Durkee, dre... .. ee. eee TIGS2T | 8 For Mines, Genk. Welshing 
ITorseshoe calk. AL S. Hlowander........... 7 che thr Cababigur © 


Horseshoe calks, die for forming, E. F. 

tek FE PDA = saw) a he we yw 9% powane Sed He View Bee 
Hose binder, MeJntyre & Bagyshaw....... 
Itose holder, A. G. Burton ............... 
Hfot air furnace, H. Bowers .............. 
Hot air furnace, FL Klein ................ 
Hydraulic press, O. Philipp .............. 
Hydrocarbon burner, G. TT. Phelps ........ 
Insulator pin, FL oM. Locke... .... cee... 
Irrigating apparatus, J. He. Martin........ 
Jar closure, FLO. Fischer. .....0........00- 
Jar cover and fastener, fruit, J. P. Young. 
Joist hanger, J. Kahn ....... 2. cee eee ee eee 
Journal box, F. Gottfried ...............6. 
Journal box, self oiling, F. B. Philbrick.. 
Kilns and furnaces, fuel feeding device for 


straw burning, (CC. Zimmerman ....... 796,887 
Knitting machine, W. W. Burson......... 796,699 | and Personal Wants 
Ladder, W. L. Ketchum ..............0005 T9G.915 | column in the 
Lamp, electric are, B. A. Stowe.......... 796,467 *" ‘ fe P 
Lamp, electric incandescent, W. J. Phelps. 796,757 Scientific American 
Lamp guard, T. A. Edison..............6- T6629 : 

Lamp, miner's, W. J. Rump.............. 796,870 This week it will be found 
Land rolling device, W. H. & H. T. Cold- on pave 146. 

ND ee coh ance dares tage cet be a elly Seca es ne oman oe T9G,S12 Sern he = all be 
Latch Hfting member, W. H. Hart....... 796.965 Ome WEES SOU Wik 
Lathes, ete., micrometer gage attachment likely to find an inquiry 
‘ he Pi ee eee er eer ea o> 796,902 for something that you 
Aach pitcher, J. F WITTE: os See Bk ees TING, G02 “s 
Teather stretching clamp, C. B. Rathbun... 796.531 | manufacture or deal Aue 
Level. spirit. R. H. Ketehum............. TINGS A prompt reply may bring 
Lt tt container, P. S. Bauer .......... TING O52 an order. 

Aghtning conductor, Price & MeCullough.. 796,760 : 
Lightning protector for bulidings, J. I, Wetek as Carefully 

A, ATWIOTSOR os4622i bande ke wn @iw ee Kem TNGB 550 
Linotype machine, O. Southwell ........... 96.767 
Linotype machine, B. Van Wie............ 796,776 
Linotype machine, F. A. Vinton........... T9B TT 
Linotype machine, P. G. Wolff............ 796,786 
Linotype machine, D. S. Kennedy.......... 796,843 
Linotype machine, L. L. Kennedy.......... 796,844 
Linotype machine, C. Muehleisen ......... ‘ 796,850 | 


Qe GQ 9 

96912 OSGOOD SCALE CO. Binghamton, N. Y¥. 
796,952 
“ina 
THO. 


== How To Increase 
Your Business 





TM TOG 
THOTT 
Til OD 
TG E51 
TOGA 
T6455 
196.636 
796, 602 













EAD carefully, every 
week, the Business 



















Scientific 


American 


AUGUST I9, 1905. 








That MOISTENS 
DRIES 
COOLS 
WARMS 


Removes Dust and Ventilates. 









With Pneumatic 
Resilience 


your tire troubles will 
be ended if you use 


Swinehart 
Cushion Tires 


on your car. They ride easiest, require 
less power, d__ not skid, climb steeper 
hills, run in car tracks, eliminate break- 
downs from punctures and blowou.s. 


Ask for free booklet No. 3 


Swinehart Clincher Tire & Rubber Co. 
Akron, Ohio 


AIR 





Its versatility 
_is proof of its correctness. 


100 per cent. of our installations 
are successful. 


Regenerated Cold Air Co. 


88 Broad Street. BOSTON. MASS. 




























7 — 
1% oe Washburne’s Patent 
-— Paper 


, & | 66 99 
: “ ee > 
© See the e e Fasteners 
ee The ‘'O. K.” Paper Fastener is the 
a only paper fastener which, when attached.. 
stays attached, yct is detachable without 
injury to eke paper or ne Fastener, and is 
asy to and easy to remove. 
Pree — tide They are always ready for use 
and require no machine for 
putting them on or taking them 
off, and they always work. 
Put up in brass boxes 
of 100 Fasteners each, 
“mten boxes to a carton. 
=” Price 2.0 cents a box 3 
$1.50 per e 
Made in 3 sizes. Atall 
stationers or from the 
Manufacturer, postage 
or express prepaid. 
Sample box, assorted. 10c. Illustrated Booklet Free. 


JAMES V. WASHBURNE, Mfr., 210 K. Genesee St., Syracuse, N.Y. 


“ANATOMY OF THE, AUTOM 7 The Photoscope 


Contains full descriptions, detailed mechanical 
drawings and full operating iustructions for all 
standard American automobiles and seve 
foreign cars. J1AGRAMS OF ELECTRICAL CoN- 
NECTIONS. Full descriptions and drawings of 
successful AIKSHIPS. Three beoks in one. Over 
iu es and 30) illustrations. Invaluable to 
Takes pictures as fast as a 
person can pose in front of 
it. Delivers a perfect Pho- 
tograph, neatly framed and 
finished, in less than one 
minute, and will operate re- 
gardless of the weather, 


















Head and Shoulders Above ’Em All 


This polisbing head is fitted with a 
three-jawed chuck, holding up to 
inch. This added idea is a feature 
all users will appreciate. 


List Price, $4.00 


Our catalogue ought to be before you 
mow. Send address. 


GOODELL-PRATT COMPANY Greenfield, Mass. 


















the auto owner agent, repairman and {intending 
purchaser. Pr ee, postpaid, $2.50. 
aya’ sent on request. Get our catalogue 
of auto supplies. 


o» Oli , St. Louis 
A. L Dyke Auto Surply Cow Olive Pf Duar, bec! aad Treas 





A GOOD INVESTMENT 


For $1.75 we will send by express (not prepaid), 


cone for learning eae making as perfect a likeness 
TELEGRAPH under the electric light as on 
OPERATING. a bright sunny day. The 

A fascinating study 


only slot machine that pro- 
duces a perfect photo.. 


Established 1879. M. S. KLINE 
J. H. BUNNELL & Co., Inc. 20 Park Place New York 46 N. Division Street, Buffalo, N. Y. 


a 


t will emable you 
to earn good wages. 


Send for our catalog. 





‘ 
i$ , 
, ¥ 
fr, , Pi i 
/ 


Straits 


of Cibraltar—that colossal towering rock, the emblem 
of strength and stability, a sentinel of the nations 
keeping its sleepless vigil. 

Another sentinel stands ready to guard against 
the straits with which most men or their families have 
something to do, at one time or another—especially 
their families. 


The Prudential 


is that guardian—easily yours, for you and your 
family, against the day when you or they are in 
the straitened ways of adversity. It will be 
to your advantage to learn how The Pru- 
dential can do this. Fill out coupon 
and send it in to-day. 















Without 
committing my- 
seclf to any action, I 
shall be glad to receive 
free particulars and rates 
of Policies 


Furs jcoeaeuws web ces 














The Prudential Insurance Co. 
















of America 
Nume ee ee COC eee oebeceerres- Age. eecoe Incorporated as u aetock company by the 
State of New Jersey 
AOOPOSS 255 ob Ses. Ke Wistewisls 96 @ Mel 8S Bee eS ew eis JOHN F. DRYDEN, President 
Occupation. souteus, tape ndoed Dept. 121 Home Office: NEWARK, N. J. 





Linotype machine, D. Petri-Palmedo ...... 796, 859 

Linotype machine space’ bar, Street & 58 
FEGTSTON, a ce eo bs 0 bi Hs Ee ER OEE CF Hos Oe He 796,770 

Liquids, apparatus for automatically con- 

trolling the flow of, A. Priestman.... 796,672 
Logotype machine, P. T. Dodge....796,825, 796,826 
Loom warp stop motion, G. E. Chandler.. 796,563 
Loom warp stop motion, W. H. Baker, 

a Fa 796,694 
Loom, weft replenishing, A. . alker 

CG fh w+aen F si seein ok RA Seema ae 796,950 
Loom weft replenishing mechanism, , 

E. Walker et @] ..sccwsescwen ws wes vee 796, 882 
Looms for weaving, flange of warp beams 

used in, W. Blackburn .............6.. 796,409 
Lubricator, Henry & Sneed ............... 796,511 
Lubricator, J. W. Lester .......2 eee cee eee 796,586 
Lubricator, 0. G. Kipp ..........0e eee eee 796,659 
Lumber edge dresser, J. F. Finnegan...... 796,572 
Magazine charger, T. C. Johnsen ......... 796,974 
Match box, A. FE. Smith ............e0008- 786,875 
Mechanical movement, F. L. Eager........ 796,416 
Mechinical movement, W. C. Winfield.... 796,486 
Metal cutting and stamping apparatus, at- 

tachment for, G. Gardner ............ 796, 906 
Metal, extruding, W. Hoopes ............ 796,970 
Mote, J. D.. WAISH csvscianiazsvaneuin vans , 88: 
Milk and making same, peptonized, J. H. 

COATITIBON  ewis av wd w cw ww aie SB Lac arse mal wee T06, 496 
Mining apparatus, placer, J. L. Weaver... 796,780 
Mining coal, C. R. Claghorn...... 796,498, 796,499 
Mold, J. A. Stransky .........cc. cc eee eeee 96,881 
Molding device, F. J. Hall................ 796,638 
Molding device, J. P. Hall................ 796,641 
Molding machine, J. B. Ramp............ 796, 603 
Molting machine, E. D. Misner........... 796,921 
Molding machine or apparatus, J. P. Hall. 796,640 
Monkey wrench, A. Stenech .............. 796,943 
Mop holder, W. B. Lacy...............00% 796,662 
Motor, J. Ws Smith .cccccsecacseeaesa cans 796,941 
Motor control system and switch therefor, 

Ey @y Tire) siekucdeaue tee aeeaeowa ue 796,474 
Mower and sweeper, motor lawn, W. H. 

& FH. OT, Molwell acc c.akc spe ese ee ced 796,811 
Mowing machine shoe, Simpson & Nicht... 796,610 
Musical instrument, D. C. Spurgeon....... 796,878 
Musical instruments, pneumatic motor for 

controlling sheets of, M. Clark........ 796, 706 
Nest box, W. H. Rie. cvaacenncecsaensear 796, 868 
Nut lock, E. W. Stevens.............0.-6- 796,539 
Nut leck, J. W. Fuqua..........cecs cece 796,574 
Nut lock, F. C. Anderson...........eee0e. 796,691 
Nut Jock, Li. As Cullos cea cavien ts saa nww ewes 796,900 
Oil heater, H. W. Wagener............... 796,949 
Oil to piston rods and engine cylinders, 

device for conducting, C. B. Wenner.. 796,618 
Optician’s strap former and gage pliers, 

ZS. F. FIGHSMIIN 24 205 ta en che ees waa 796, 6AT 
Ore jig, M. P. Baugh............. 796,553, 796,554 
Ore reduction, apparatus for treating slimes 

in, G. As DUNCAN cae es ava ei en eee we 796,503 
Ore treating machine, J. R. Parks........ 796, 753 
Ores, apparatus for treating refractory, J. 

BUG es5 wena eae eas we ewes we Hwa 796,585 
Ores containing antimony, treatment of, 

J. MaGATTHUP iaase csv avanansssewe 796,849 
Ores, treating, J. R. Parks.........-..0-- 796,754 
Oven, baker’s, G. F. Smith............... 796, 765 
Oven, portable, J. E. Mohan..........0... 796,593 
Package fastener, J. C. Condo............ 796,564 
Package filling machine, H. Smith........ 796,611 
Packing for reciprocating parts, L. Katz- 

POSTE si das ce nnadda Vax hia eee he ee ets 96, 658 
Packs on pack animals, means for fasten- 

ing, ©. BH. BakO@r oss cs acae ceus ous cons 96,888 
Painting machine, wheel, E. L. Moran.... 796,442 
Paper binder strip holder, roll, E. C. Elder 796,505 
Paper making machine, J. Perrigot........ 796,601 
Peat and artificial fuel machine, Green & 

MALU ob bbw Ge ce O bs Bee BOR DEW Re oe 796,508 
Penholder, W. A.. Boyce ..........eeecee 796,626 
Phonic apparatus, T. H. Macdonald....... 796,743 
Photographic plate carrying and changing 

apparatus, W. A. Peters ..........---. 796,447 
Picture hanger, W. T. Shute.............. 796,609 
Pile driver, sheet, A. B. Clark............ 96,703 
Pipe joint calking appliance, P. Mueller.. 796,694 
Pipe lines, repairing, J. Welsh............ 796,781 
Planter, A. Ti. Burtt .scsccensccnavenscces 796,411 
Planter. C. N. Choate ..........200ceeeee 796,809 
Plate bending machine, E. W. Summers.....796,945 
Plow, E. Yarbrough ...........cceceeorcee 796,951 
Pole piece, A. Churchward ............2.. 796,702 
Power transmitting mechanism, W. Mar- 

BNA. cxscatune tea noun see uw eaewers ewes 796, 748 
Printing and other machines, web feeding 

mechanism for, A. A. Du Bois........ 796.502 
Printing press, W. M. Clark.............. 796, 707 
Propeller shaft mounting and bearing, W. 

CATES. is x080kK6-e ea ceo Nees Re eR eS . 796,810 
Propulsion wheel, A. C. Fletcher......... . 796,836 
Protractor, A. E. Enmberg...........ceee0. 796,417 
Pulley frame, sash, W. C. Fischer...... . 796,573 
Pulley weight, F. R. Parker............ . 796,929 
Pulp boards, machine for making, F. E. 

BOPOS eis ha eee cad en eke ew de bE ee PER 1 796,584 
Pulp felting machine, F. E. Keyes........ 796,583 
Pulverizing and stone separating machine, 

CAV, de. Lis GIG) wean bam we Ganks eRe R ews 796,639 
Pump, S. S. Whipps ..........cecseeeceers 796,782 
Pump, E. A. Hardison..........cceesecees 796,909 
Pump, centrifugal, P. Albertine......... 796.489 
Pump, vacuum, 2 RIPON Y aha ax ee arene 796.415 
Pumping apparatus, P. C. Hewitt........ 796,724 
Punching machine, Yeatman & “Messinger 796,488 
Punching machine, H. G. Morse........... 96,523 
Puzzle, C. Howland......... 796,426 to 796,428 
Race track machine, C. W. Collyer...... 796 813 
Raft or other craft, C. A. de Lambert.. 796,846 
Rail bond, E. B. Hunter ............06.. 796,972 
Rail brace, J. H. Longworth........... - 796 438 
Rail fastener, Busch & MRegdon.......... 796,806 
Rail joint, S. Aubry ...... ccc ccc ce ceee oo 1 
Rail joint, B. Wolhaupter................ 796,689 
Railway conductor rail holder, electric, G. 

ly, GourtenOy coveua scenes ee wewne ss e's 796,501 
Railway rail coupling. F. N. Marston.... 796,919 
Railway rolling stock replacer, D. OD. 

FIG OS wy oie ote Bi ee oh Re RG Ae bee Bo 796,515 
Pailway signaling device. J. Irwin........ 796,728 
Railway switch, . E. Lemmon.......... 796,436 
Railway tie, R. B. Lamb................. 196,736 
Railway tie and rail brace, sheet steel, 

w M@CGNE 4.26 stu8.ccce ve es eeaw oe was 796,525 
Railway track rail gage holder and brace 

therefor, J. H. Crowley .............. 796,818 
Railway vehicle brake’ rigging, C. N. 

Reha CC. Alivicn dveewe heen «donee Gn 796,621 
Recording instrument, Rypinski & Robin- 

CN vouue at ane eee Rhea ae a eee Res 796,675 

Reel. See Yarn reel. 
Refrigerating apparatus, W. C. MHiester. 796,969 
Resilient wheel, R. Bernat............... 796,625 
Ribbon roll retainer, T. J. Lynch .......... 796,440 
Rock drill, J. T. Bilackett...... 796,890, 796,891 
Roll turning apparatus, Ford & Allen.... 196,683 
Roller mill, W. DD. Gray... .. ccc eee eee 796, 507 
Rollers together, mechanism for locking 

the sections of tiiction, W. TH. Cold- 

MOT hh gcake oe eR Re EES Be WEES 796,898 
Rotary cutter, I. UL. Conkling............ 796,708 
Rotiry engine, J. Clark ...........-000- 796,704 
Rotary engine, P. O. Grundberg ......... 796,718 
Rotating screen, W. W. Windle.......... 796,485 
Rubber tread, P. W. Pratt ............. 796,980 
Sash fastener, window, Dodds & Clark.... 796,710 


Sash holder or lock, portable window, EF. 


Ge SREPDOE << gé ain en bh ww genae pe am Ody pes 796,795 
Bt la LOO oa ate cn Re ewe es ek eh be ee oe 796,901 
Sawmill set works, HI. McDermott........ T9692 
Seaffold support, M. Cavanagh ............ 796, 807 
Screw gage, F. Spalding ............... 796,612 


WUTEEC TCCECTCCTY CTT TT eT eT Tere 796,936 
© 796,485 
796, 866 


796,622 
TOG SDA 


ooo ecw eee ewe ee eee eer vr eee ee ee ee eee 


Shaft coupling, W. FT. Nicholson 


Shaft coupling, flexible, A. U. Patehen.... 796,527 
Sheaf carrier attachment, DPD. W. Smith.. 6,463 
Shearing guide, C. W. Stimpson.......... 796,769 
Shears or scissors, W. M. Viser.......... TOG 5483 
Sheathing. metallic, L. Steinmetz........ 796, T6S8 
Sheet metal clip, H. A. Streeter......... 796,468 
Sheet metal, manufacturing planished, <A. 

oy is i oe ere aire a esr r ewe 796,452 
Shirt, shooting, C. J. Ferguson............ 796,711 
Shoulder brace, J. Hl. Bailey ............. T96, 6235 
Show case, S. Jessop... cece cee e eee eee TIEATO 
Show Jar, transparent, K. Panay ........ 796, TH2 
Snutter worker and lateh, window, HI. G. 

REGHAFUSON 42.8.4 0k wn cae ieee nw eens ous 796,673 
Sifter, gyratory, J. Warrington........+. (96,475 


MAGIC 


=="/Valuable Books! 


www 
REVISED and ENLARGED EDITION 


The Scientific American © 


Cyclopedia <== 


Notes and 8 
Queries. * 
15,000 Receipts. 734 Pages. 
Price, $35.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 
eae’ This work has been re- 
vised and enlarged, 


900 New Formulas. 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 
peneeel reader It should 

lave a place in ever 
home and workshop. 
circular containing ful) 
Table of Contents will 
be sent on application. 

Those who alreadv have 
Be Cyclopedia may obtain 

e 


1901 APPENDIX. 
Price, bound in cloth, $1.00 
postpaid. 
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RECEIFTS. 
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aTED AND 
frere QuERIES. 


JUST PUBLISHED 


Scientific American 
Reference Book 


12mo. 516 Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 


The result of the queries of 
three generations of readers 
and correspondents is crvstlal- 
lized in this book, which has 
been in course of preparation 
for months. I[t is indispensa- 
ble to every family and busi- 
ness man. It deals witb mat- 
ters of Interest tc everybody. 
The book contains 50, facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book ” has been compiled 
after gauging the knuwn 
wants of thousancs. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ence- more useful than an en- 
cyclopedia, because you will 
find what yon want inan in- 
stant in a more condensed 
or form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 
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American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH 


This is a gomplete practical treatise on the Art of 
American Tool Making and System of Interchangeable 
Manufacturing as ed onto-day inthe United States. 
In it are described and illustrated all of the different 
types and classes of small Tools, Fixtures. Devices and 

pecial Appliances which are. or should be, in general 
use in all machine manufacturing and meta) working es- 
tablishments where economy, capacity and interchange- 
ability in the production of machined metal parts are 
imperative. 

All of the tools, fixtures and devises illustrated and 
described have been, or are, used for the actual produc- 
tion of work, such as parts of Drill Presses. Lathes, Pat- 
ented Machinery, Typewriters, Electrical Apparatus, 
Mechanical A ppliances, Brass Goods, Composition Parts, 
Mould Products, Sheet Metal Articles, Drop Forging, 
Jewelry, Watches, Metals, Coins, etc. 

The treatment of each too! described and illustrated 
is such as to enable any Practica! Man to Design, Con- 
struct and use Special Tools, Dies and Fixtures, for the 
Had anu Accurate Production of Metal Parts inter- 
changebly. 

To the Machinist, Tool Maker, Designer, Die Maker, 
‘Superintendent, Manager and Shop Proprietor this book 
shows the Ath Century Manufacturing Methods and 
Assists in Reducing the Expense and Increasing the 
Output and the Income. A book on the System of In- 
terchangeable Manufacturing—The System that has 
Won for tiie United States the Industrial Supremacy of 
of the World. 


535 Pages Bound in Cloth 


PRICE $4.00 


600 IlNustrations 


JUST OUT 


Modern Gas-Engines 
Producer - Gas Plants 


By R. E. MATHOT, M.E. 
Bound in Cloth 152 Illustrations 
Price $2.50, Fostpaid 
A Practical Guide for the Gas-Engine Designer and 


314 Pages 


ser. 
A book tbat tells how to construct, select, buy, install, 
operate. and maintain a gas-engine. 
No cumbrous mathematics: just plain words and clear 
diawings. 
The only book that thoroughly discusses producer- 
gas, the coming tuel for gas-engines. Ever, important 
ressure and suction producer is described and illus- 
rated. Practical suggestions are given to aid in the 
designing and installing of producer-gas plants. 
Write for descriptive circular and table of contents. 


Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 


This work appeals to 
old and young alike. and 
it is one of the most at- 
tractive boliday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
eases, furnished by the 
prestidigitateurs them- 
selves. ip te large 
stage illusions, fire-eat- 
ing, swor d-swallowing 
ventriloquism, menta 
magic, ancient magic, 
automata, curious tcys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are al) well de- 
seribed and illustrated, 
making a handsome voli- 
ume. It istastefully 
printed and bound. Ac- 
= nowledged by the pro- 
——= fession to be the Stand- 

_— : ard Work on Magic. 
By A. A. HOPKINS. 48 pages. 420 illus. Price 82.50. 


MUNN & COMPANY 
S61 Broadway, New York City 
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WILLIAMS “soap 


“The only Real 


Shaving 
Soap” 


Williams’ Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Taleum | owder, 
Jersey Cream Toilet Soap, 
eto, sold everywhere. 


Write for booklet 
‘* How to Shave’’ 


THE J. B. WILLIAMS CO. 
Glastonbury, Conn, 











Over 55 Companies 
operating 
Thurman Patents 
1 America, 
and as many more in 
Canada, England, 
and Europe. 


FREE CATALOGUE 





General Compressed Air House Cleaning Co. 
ST. LOUIS, U. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 


THE CARLISLE & FINCH CO 


233 E.CLIFTON AVE 


WRITE FOR 
CATALOGUE 
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SAFETY IN CASE OF FIRE 
in ali hotels, hospitals, asvlums, theatres, Cuurches, schools, facturtes and 


all public buildings, as well as private residences, is doubly assured when 
these strictures are equipped with the 


COVERT FIRE ESCAPE 
a eS : Y SSS] = Sop 








ee, Wh, tas > 
= 5 


— 
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Fach ream and window {s provided with a safe and permanent means 
of curess. obviating the rushing through smoky or burning halls and 
corriders and consequent danvers te lite and) limb. Any nuniber of 
people can escape easily and quickly by the new qietood. Best and 
Most economical fire escape system ever devised. Fer cirenlar and 
full particulars, address 
COVERT FIRE ESCAPE CoO., - 


TROY, N.Y. 





Road Freighting Traction Engines 





Over 200 in use on Pacific Coast alone = Siberia, 
Spain, India, Central America, Sandwich Islands 


have them. 

Engines 110 Horse-power. Wood, Coal, or Oi) 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons, 


THE BEST MFG. COMPANY 


San Leandro, California 


Cable Address, DANBEST. Write for owr New 
Codes, Western Union and McNiel. Catalogue No. 18 
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2) ae. a 
La 2% 4 RESTORER| 
» tie.’ Is Your f 
ape Sight Failing ? | 
7 Allrefractive errors, § 
‘9 muscular trouble & 
chronic diseases off 
the Eye cured by 
scientific MASSAGE. § 
Illustrated treatise with affidavit testimonials 
free. Address 


THE IDEAL COMPANY, 
239 Broadway, New York. 























{ 
Sight and foree feed lubricator, Ivor & 

MTD: 2 hoas 2 ee meee ad Rote OAS ee Geis G96, 975 
Sign, electric, C2 TT. Bradshaw........-- T9609 
Sign, illuminated, GG. KE. Vurner.......... TN6,ATO 
Sign, illuminated, Do. BF. Duck ........... 796,628 
Skate. B. PPatield 2.2... 6446 cans eanerausveue 796,915 
Sled runner, M. EL Good ..... 02... e eevee TIO, 570 
Soot catcher, J. Klein oo. ....... ee eee eee 796,434 
Sound record shaving machine, J. FL Ott. 796,857 
Sounding device, So. Earle .........22.- ce ee 796,504 
Spark arrester, TL Nimmo o...........00008 796,751 
Spray, HH. WW. Bitther ...0+<exepasaeiveaws TOG, ALS 
Speed limit) controller, FL Lundsten...... 796, 666 
Spinning, doubling. and twisting yarns or 

threads, machine for, W. Gaskell.... 796.716 
Square, detortion timber, J. Herehe...... 796,049 
Stability to unstable bodies, means for im- 

parting, LL. Brennan o......... 0... ee 796,895 
Stacker, swinging, (. A. Beethe .......... 796,624 
Stalk cutter, J. Re. Weatherly .......... 796,884 
Stanchion, cattle, (2. Wo Mayver.o......00. 796,022 
Standards simultaneously adjusted, twin, 

Bae Wg LOD in hie 6 oe ebe ae. OEE ta he 8 Biers 796,815 
Station and program indieator, oA IH. 

WG ts oo op Aa ew ore wih ee Rees ba eA eas 796,787 
Steam engine, J.oW. Power ........0..0. 796,004 
Steam generator, Do Crowther ........... TYG O60 
Steam generator fire box, DL. Crowther... 796,566 
| Steam senator, (, BE. Hides... ce. cea. 796,429 
Steam trap, HE TE. Humphrey oo.......... 796,516 
| Sterilizers to mouthpieces, deviee for apply- 

fim, (OF, Fe SWVHR ase cs aida vein asda 796,007 
| strainer, Ble OCs PPE - ac ae eS kee ba ws TIGYILO 
Suspenderettes, To oN. PL Stokes... ....... TYGB,STY 
Suspenders, TH, EE. S. (hayes ......0.... 796,414 
Swingletree connection, Co. AL Ross...... 796,454 
i Switch throwing deviee. EL Jones........ THG,OS1 
Switchboard for meter tests, RooAL Dangler. TO6,S2Z1 
Svuchronizing system, Poo Ribbes.......... TQG SOT 
es Ae MI cs ees oe ees LR Rees ee os TUBS 
Sauk lug. be Ns Uhitiftetr 2. cceu casa neces TN6,643 
Telegraphic receiver, Al Muirhead........ TIO, OU7 
| Telegraphic transmitter, AL Muirhead..... TH, ONS 
Telegruphy, electric, Al Muirhead........ 796,56 
Telegraphy, receiver) for ouse in wireless, 

ee SN eve wore ba babe he dea ed oda ak 796,800 
Telephone call meehanisin, TP. R. Campbell. 796,562 
Telephone system, K. I. Miller. ........... 706, 4-41 
Telephone system, W. W. Dean o.......... TG, 06S 
Theatres, ete., signaling apparatus for, 

ic Tee RL i ee ws a hae aa eee oor 796,920 
Thill iron, C. Heilrath ..............0004 196,967 
l'Threads, device for the manufacture of 

artificial silk, Roo Linkmeyer ......... TYG, TAO 
Threshing machine, Davis & Lehen- 

TORRINRI tected ttn ea cx ah i "hk Gp sb oR rth, Baa TY6. 9007 
Threshing machine bagging attachment. 
| a Nw WE eo a ee ee eee eee Ee hoe TIGOATT 
| Ticket taheret, W. CEQpl veces ee eae ideews T96, 700 
Ticket, transfer, W. oC. Pope coc... cee eee TIG,ITD 
Tiles, brick, and the like, manufacture of, 

i, As SRNL RE #5 5 shea 4 sa ae Bde a ee TIB,OIS 
Time recording deviee, AL DD. Ray... ..... TMG 2 
ety ak De Lae vib oe we hoes ve we dee OR ER 796,004 
Tite ail rin, do Butler 4 ceacuace we eee we eas TG SDA 
Bat Setnen Ts. VM, TRO ae ei ee euasie es wa TYIOATS 
Tire setter, Bo Ballenger oo... ..0. 0.00. eee TYG SSY 
"Lobaceos box. plug. BLE. Bowman........ T96.5908 
I Tobacco pipe, N. oD. Stone... ccc... . 0. eee TOG, 618 
Tongs, lifting. J. PL Tall... .... 0. eee eee 796, G42 
Vel, @. Os. Boll te. oseet ane ee eew wees eee 796,356 


Torpedo, railway signal, Duteher & Peter, 
i THO TO, 


796,571 


Tower, rotary pleasure. W. Ro Snyder, 

TR sor 9, cg te oe va apts a th OO le RE 12.377 
ei BE YE ete sa aig sete wo ie GS ae Beare THG, T25 
Track sanding device. W. IL Kilbourn. ... 796,076 
Trew giatd, M, FB. Lloyd] sevsansesaceuvds 796,741 
ot Pelhet, WW. Ps SUA ee oe wow oe ee eee wa TG, AS2 
Trolley appliance, FL oP.L Criner............ TIGSTT 
Trolley cateher, S.J.) Buekland.......... TOG 697 
Trolley wheel, J.C. AS Rieeke. oo... ee eee TIGB SGD 
| Trousers presser, EE AL Venent.......... T9O,ATI 
| Truck, W. oT. Armstrong... ..........0008- TOG, TH 
| Truck bolster, car, J. Schaffer. .......0.... T6457 
( tftiek, war, W. FF. Kiesil, Je ecssacveveas TIGTSS 
Truck for moving heavy loads, G. Beniseh. T46.795 
Tubing for shafts and tunnels, construction 

of joints in, Reo Hoffmann ...... 2.2.0. TIGA 
| Tabing, Inaking lapweld. Schuhmann  & 
| ACCOM, | ies eens oh bee BS ya TIBI, TIG IGS 
Tuning pin protective cap. T. Bo Rosen- 

PNR: | <e eseria pacha & at wp Sokal sa tose laiee. da AS bhiees SEM hte eed t T6607 
Turbine, tlaid, J. 01. WK. MeCollum....... TOG AA 
Turbine governing omechanisin, 0. Jungy- 

ow OREM" 2eslah degds & dhaler erase tly £24 eaten ase AN BOM a eat THO LOIS 
Turbine covernmng mechanism, elastic 

fluid, RR. Le. acne a Gea Baek e Sah ee Rodale a THO ADT 
Turbine, reversing, LL. Heilmann........ TG, 721 
Turbines, nozzle for elastic  thuid,  ©O 

PUT, os ee Se pak ewes 4 O48 Ue wee TOG. 4B 
Tweets, FF. Ly ERn) «seseceeex eee se vewie TOG 1G 
Trp, B. I. Were oisogeinceaeurewaars TUG IAST 
Typewriter cover, J.oLL Ramsay.......... THO SOA 
Typewriting machine, G. W. Sherin...... TOOTS 
Typographic machine. TI. AL Agricola. or. 796,790 
Umbrella handle,  detaehable, Bo Reth- 

BERTIE = seca ay Gee Aece dha: shesgcla yg ai at 'ax fa dh oe odes eet ot ef-ab ioe THO. bon 
Union, J.T. & G. W. Hayden.......... TEGLOd 
Urea, making, Foersterling & Philipp..... TIM 
Utensil handle, C. Bo Stephen coo... ...8. THG, bin 


Valve and choker for) operating hydraulie 
W. 


presses, automatie change, A. 

PRON: skwatiog aawen wei eee eee ke oe ook TIO O55 
Vil, gate, ©. Jaren . insane cia eu ba wane Ti, de 
Valve. hydraulic, W. Gl Chryst........00. TYG, S90 
Valve repairing machine, Kardatzke & 

ERAUIL! so. abd oe we We ee wens whee ee THOT 
Vehicle brake apparatus, E. He Johnson.... T96.074 
Vehicle evener, A. McGregor. .....0.. TOIGLOUS 
Vehicle spring, LL. =. Sheddan ........... TOGNT EE 
Vehicle wheel, F.ooA.) Seiberling.......... TUG STS | 
Ventilator, W. TL Jarditie scecwceaswawns TIO OTA 
Vessels, apparatus for taking up the slack 
in the steering ropes of, J. Fo Han- 

POE ce poh ERE ONS LS eSB ee TOG, FLU 

| Veterinary mouth speculum, M. MeNalley. Ta6.S92 

; Wagon, dumping, AS Schmitt o..........-. TOG TOS 

| Wagon spindle. detachable, J. TE Tynes... To65dL 

| Wagon standard, J. rT. Cook.......... eee TOGSTI 

Wall, oF, A, Fermuaiitie ss ciasce as TYGSSO to TIBNSS 

| Wall coating composition, EL FL Reeds... 796,604 
Warping machine eleetrical stop motion, BR. 

0 EEO ote. dee eee Wi ts le hd we aL GO GPE aes TIGA] 
Mater @an, BL Ky CHOY owe eae verun iawn ewes THOTT 
Water eloset, Do. oS. Sehureman o........e6. TYG, G08 
Water e@liset, oJ, Fy TLaarnihrt ovawesanvecws TIGB SAS 

) Water closet: flushing valve operating mech- 

anism. J. EB. Fitzgerald o............ TIOGSIY 

Water elevator, windlass, I. Yo Randall. 796.952 
Water heater, A, Winter cacccaavcutecwes TYG IS 
Water heater, J. MeCartney co... ccc sees THG 4 
Water tube boiler, J. Kennedy ..........6- TYG ITA 

ee strip, OA. Lorshboueh o.oo. .....8. TOGT AL 
Weft) fork mechanism. W. IL Redding .. T9676) 

) Weight for reciprocating deviees, variable 

return. HH, Lee oe wa ates ewe ewe TOG TSG 
Weight) supporting deviee, A. Maloney... TOG L580 
Well cleaning out device, Osborn & Young. TOH6,446 


| Whalebone substitute, FE. M. Bossuett..... TOG, TOO 
Mele qonwey mig, J, Mai .csanserwaewne va TIG LOSS 

_ Winding machine, bobbin or quill, Wilde 

| Oe (COSOMONT - ola eho 4 a iy BEARS Sad WEE Es TIG,SS5 

|} Wire drawing dies, machine for forming, 

We acy. MOREE: © cap aig bhi oe 0 ee TOO, 726 
Wire fabrie machine, C. MM. Lamb........ GG, 665 
Wires clamp for attaching ground, G. 2. 

PR TOL © vay. ae tie aye 4 Boe ah ge wee oe TG, 797 
Woodworking machine, J. Warren = ....... TMT TY 
Woodworking tool, Tf. Simpson o........e. TING OT 
Wool, separating extractive and aucdhesive 

matter from, A. P. Quackenbos ...... TOG OG0 
Wrenel, TE. C. Davis occa cece seks sean esas TIG,S22 
aarp perl, by Ps Bal sass cid ea via be be is eae TIGL 

DESIGNS. 
Chair frame, G. Stiekley oo... .......000. OT OS 
Chair frame, dining. G. Stiekleyw oo... ...... BT OT 
Putrie, file, BL Rip cncanveae naw sbian ne TOU) 
Inkstand, FL oM. Ashley... 20.000. OT .OO8f to SOT 506 
Taekt, (i. SOKO cies cei wen ea ce weaeeune OT TMNS 
TRADE MARKS. 
Alterative solution for the treatment of 
mucous membrane, Kress & Owen Co... 45,169 
Aluminium and aluminium alloys, Pittsburg 

Hedtrticiy (Cm. 1.664846 sn se ne eee AD.OS4,  AGLOSD 
| Axles, Wagon and carriage, Coneord Axle 
; We? 08 Be ah Bw we Ree Feed, whe we. a Wa a ae we 15,207 
Raking powder, J.C. Grant Chemienl Co. 45.144 


; Baking powder, Sherman Brothers © Co.... 45,165 


one ounce only 


capacity bowl 


and Patentee 


| AFTER 300 YEARS SCIENCE ELIMINATES THE 


POSSIBILITY OF A BURNT TONGUE 








Large 
Inventor 


Direct 
to Smoker 
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SAVE FIRE LOSS 


Seconds count. Be ready at tbe start with 
Badger’s Fire Extinguisher 


and you can put out any kind of a fire. 
A request will bring you the information 
you wish, FREE. 


BADGER FIRE EXTINGUISHER CO. 
80 Portland St.. Boaton, Mass. 


You Have a Telephone In 
Your Office, Of Course 


Have youonein yourhome? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 





illustrations. 


For sale by Munn & Co. and all newsdealers. 
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Engineering Instruments 












Illustrated Catalogue on Application 








illustrated and described in 





“American Homes and Gardens” 





the new monthly magazine for all Americans appre- 


>) 


ciating the ‘‘ home. 


This unique publication, every issue of which is a 
veritable edition de dive, introduces the reader to the in- 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. 
bric-a-brac should be displayed and pictures hung so as 


to get the best effects. 


Subscribe Now, and Include the Beautiful July and Augus? 
Numbers, which will soon be Entirely Out of Print 


Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc., where possible. 

All home lovers are delighted with the magagine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the more magnificent 


dwelling.’’ 


72 pages each issue. 





PUMPS AND ENGINES. 
Their Originand Development.—An important series of 
papers giving a historical resume of the rotary pump 
and engine trom 1588 and illustrated with clear @draw- 
ings showing the construction of various forms of 
pumps and engines. 38 
SUPPLEMENTS 1109. 1110. 1111. 
each. 


Contained 
Price 10 cents 





THE HANNA MFG. CO. 





* 382 River Street, Troy, N.Y. 








‘The Stately Homes 
of England” 


of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comtort, beauty of design, prac- 
tical arrangement and tasteful adornment 
they could not match the luxurious modern dwellings 





It is intended alike for the economical and the luxurious. 


25c. per copy. 
MUNN & CoO., Pustisuers, 361 Broadway, New York 













French Briar See ae. . 
Price $2.00 Sterling Silver oe = we 4 | 
Postpaid Vulcanite - F re 
— Joa 
Pipe weighs Rarefaction—A, B, «' —S 





Diffusion—1, 2, 3 
Condensation—B 
Drainage—A, B 
Ventilation 4 







€1,000 Guarantee With Each Pipe. 
Endorsed by Physicians 


No trade intervention. Correspondence earnestly asked 
Please send for booklet 





THE “A. C.”"" PIPE CO., 807 Times Building, Broadway & 42d St., New York 


THE EAGLE BRAND 


ONION SKIN FINISH CARBON PAPER 


is distinctly a New Invention. It's 
just as clean to handle as a sheet of white 
paper. Manifolds lise print.  Lusts 
twice as lang as ordinary carbon paper. 
It is made on scientific lines by new and 
superior machinery. Write for free 
samples and state whether you use 
Pen, Pencil or Typewriter Carbon. 


AND CARBON COMPANY 





AMERICAN RIBBON 
206 MIll St., Rochester, N. ¥., U.S. A. 


ee eC 


THE MIETZ & WEISS 
‘ieefom | — OIL ENGINES 


1 to 60 H. > 

Operated by Kerosene Ol, Fuel Oil, 
Distillate. safest. Simplest, Most 
Economical and Most Reliable Power 
on the market. 

Highest award for Direet Coupled 
Oil Engines and Generator, taris 
Expesition, yo. Gold) Medals, Pan 
American Exposition, 1901, Charles- 
ton Exposition, 102. Gold Medal 
and Special Diploma, Louisiana Pur- 
chase Exposition, St. Louis, Mo., 19H. 

AUGUST MIETZ 


128-135 Mott St., New York, U.S.A. 
Catalogue Dept. 24. 







Send for 
Catalogue. 










<A PAN-TOG dn SESRUATE ° 


vest. whandy place for slippers Or 
shoes, This chair will positively prevent 
baguy krees by 200 tbs pressure ine 
stantly applfed, Your clothing will 
WAY appesr ss fresh every morning 
Sj) as if just from the tailer’s. Saves it 
} cost in Si months and wili tust a lifes 
B® time. Indispensable in «a yentleman’g 
apartment. Price within reach of uy 
all. Write today for illustrated 
descriptive folder and price. 












| CENTRAL MANTEL CO. 1212 Olive St., St. Louis, Mo. 








FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 


From 9-in. to 13-in. swing. 
Arranged for Steam or 
Fvot Power, Velocipede 
or Stand-up Treadle. 

Send for Lathe Catalog. 


W.F.&JNO. BARNES CO. 
Established 1872, 
1999 Ruby St., Rockrorp, Ibn 

























It tells how 


** million-dollar 


$3.00 a year, in advance 


Scientific American 


AUGUST 19, 1905. 















i Build Your 
, Own Boat 


; BY THE 


; 
‘ 
‘ 
‘ 






. 
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j ft - ae ; 
Ae utd Brooks System 


j If you can drive 

a nail and cutouta 

iece of material 

» ities Sy nal rom a full-sized 

a pattern — you can 

build a canoe—row-boat— sail-boat—or launch 

—in your leisure time—at home, and the build- 
ing will be a source of profit and pleasure. 

All you need is the patterns, costing from $2.50 up, 
and materials, from $5.00 up. The tools are common in 
every household. Patterns of over 40 styles and sizes— 
all lengths from 12 to 55 feet. 

The Brooks System consists of exact=size 
printed paper patterns of every part of the boat - 
with detailed instructions and working illustra- 
tions showing each step of the work—an itemized Dill 
of material required and how to secure it. 

Over 6,000 amateurs successfully built boats by the 
Brooks System last year. Fifty per cent. of them have 
built their second boat. Many have established them- 
selves in the boat-manufacturing business. 

Catalogue and particulars free. For 25 cents 100-page cata 
logue containing valuable information for the amateur yachts 
man, showing several working illustrations of each 
boat, and a full set for one boat. Full line in knock. 
down and completed boats. When so ordered, pat- 
terns are expressed. charges prepaid, C.O.D., 
to allow examination- 


Brooks Boat 
Mig. Co. 38 


Originators of the Pattern ; 

Syst@n of Boat Building f 
408 Ship Street ) 

Bay City, Mich., U.S.A. co : 
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RADIUM AND THE RADIO-ACTIVE 


Substances. No better or clearer scientific account has 
been published than that contained in SCIENTIFIC 
AMERICAN SUPPLEMENT 14°29, The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York Cicy and all newsdealers. 


SINGLE BARREL 


SHOT GUN 


“The high-grade single gun.”? 


Simplest ‘‘take-down’’ gun made. Top 
Snap; center hammer; rebounding lock. 
12,16 and 20 gauges; automatic and non- 
ejector styles. our dealer can supply 
Or we will sell to you direct. 


Mlustrated Catalogue tells about our com- 
plete line—FREE. 


HARRINGTON & RICHARDSON ARMS CO, 


Dept. S Worcester, Mass. 
Makers of H & R Revolvers, 





BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11236 
Price 10 cents. For sale by Munn & Co. and all nuwse 
dealers. Send for catalogue. 





The Gibson Monograph 








COPYR ONT 15.4 BY COLL $8 


Two Strikes and the Bases Full 


$ worth of $ 
6 Gibson Proofs ) 
mounted and all ready 

for framing 
Upon receipt of S2 (stamps, draft or money 
order) we will send by mail, prepaid, The 
Gibson Monograph—‘*‘ Charles Dana Gibson, 
A Study of the Man, with Some Recent Ex- 
amples of His Best Work.’’ This is a beau- 
titully printed volume measuring 15 x 10 inches. 
In addition to the thirteen choice illustrations 
printed in the text there are six full-page draw- 
ings in his very best manner that are separately 
mounted on heavy matboard, ready for framing. 
The results are particularly dainty and pleasing. 
We have never sold these proofs for framing at 
less than S1 each—the demand for them is 
constant. The price of these six alone without 
the text or accompanying illustrations would be 
$6. This is the only book on the foremost 
American artist. For a two-cent stamp we 
will send a catalogue showing small facsimiles 
of the s:x pictures and the cover. 


Aprress Tue Business Orrice, CoLrier’s 
412 W. 13th St., New York City 
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_ SS SSS, 


Beer, Chr. Brewing Co. ...eeeeeeeeees an 
Beer, McAvoy Brewing Co. ..-.eeeee econ 
Beer, lager, Chattunooga Brewing Co.... 
Reer, lager, J. Gahm & Son... cece ees eeee " 
Beer, lager, Grand Rapids Brewing Co.... 
Boots and shoes, dressing for the uppers of, 


C. Ll. THlauthauway & Sons 2... eee recone 
Boots und shoes, leather, Bay State Shoe 
& Leather Co, of N. Yo..... 45,155, 
Boots and shoes, leather, Whorf & Muar- 
SUL. ey a4 8 ile ew Pe we wow ee PEA DEE 


Boots and shoes, leather, Ph C. demney... 
Boots and shoes, leather, Roberts & Eloge. 
Boots and shoes, leather, Stephen Putney 
SMe. Ce: Go wacsineree heel wk ewer ee we 
Boots, shoes, and slippers, leather and 
leather and cloth, G. FL Daniels & Co, 
Brandy, John Ellwanger Co... 0.02... 8 eee 
Bread, cakes, biscuits, and crackers, 
Warner Uakive (0. .ccc ete acm eer ein 
Bugeties, phactons,  surreys, driving and 
spring Wagons, ete., L. Bo Tebbetts & 
Sons Carnage Company oo... 6... eee eee 
Buggies, phaetons, surreys, driving wagons, 
spring wagons, and like vehicles, Com- 


monwealth Carriage Company o....... j 
Buttons, cloth covered and pearl, HI. uA. 
SMO te thy. sae aw Sh ae ee ee woe ee . 
Calculating machines, key operated, Felt & 
Farrint NU. Ge. 2260083 «5 wea ee 


Calicoes, American Printing Company, 
AD,OSS to 
Canned fruits and vegetables, | Blooming- 


ar etiie Ck etka wires 49,162, 
Canned vegetables and canned fruits. Hf. 
Ge Js? a Df -caawea cc carne cd aw es 
Canned vegetables and fruits and canned 
tomatoe paste, Poo Roneoroni..... 2... 
Carpets and rugs, pile, Ivins, Dietz & 
Sige Loa ianee echo dnmw shed oes wa 
Cars, railway, Goodwin Car Company...... 
Cartridges for breech loading — firearms, 
Winchester Repeating Arms Co........ 
Castings, railway car, National Malleable 
Casting Company oo... ccc ee eee 
Castings, steel, Aultman & Taylor Ma- 
chinery Company oo... 0.0... eee ee ee 
Cement, glue, and paste, adhesive, Wright 
Me EULESS on ns ce ce ee ees eee we wo Oe 
Cement, leather, KE, Arnstein o.........0008 
Cement, Portland, Virginia Portland Cement 
Cae: - wipe cites oa es wie Oak Ba Ge eee a wees 
Champagne and still wines, Steuben County 
TEA OOS. ai inte aur ca ed ea oe ee ke ee 
Chocolate Creams, Proctor & White...... 
Cigarettes, Stephano Brothers .........068 
Ciers, Uh We Nighdls 22. 2.6056 .c.00eeees 
Cigars, Y. Pendas & <Alvarez..........000. 
Cigars, Frank H. Fleer & Company....... 
Cigars, ©. EB. Sfilet .. 2.6.06: ca nane er 
Cigars, (%.. Bale .os4 nie sae on ex gnaw ew eae ous 
Clasps and fasteners) for personal ‘wear, 
A1eicAn King Co. .«eseewavane saw nes 
Cleansing preparation for external use and 
for shampooing, C. Ammen ......... “% 
Cocks, valves, and fittings, William TT. 
Bonnie! Oi: cen er ene a6 cewek awe 40a 4d 
Coffee, J. W. Hamblet .........2.00.0.... 
Coffee, Levering Coffee Co...... 45,121 to 
Coffee, Park & ‘Tilford .................. 
Cologne water and other perfumery, F. 
Hoyt & Company ...............005. 
Cords, lines, twines, and ropes, Silver Lake 
COMPUT wise dtd andera cee mens 45,216, 


Cotton dress goods, H. W. A. Page........ 
Cotton piece goods, Naumkeag Steam Cot- 

EO. Ml - Bosc a ph once keh D ae cea w eae 
Cure for headaches, colds, and indigestion, 

Capudine Chemical Company .......... 
Cure for piles, Pineule Medicine Co....0... 
Cures and remedies, pile, J. W. Davis & 

RNCUENSs << cee ak pclg: gs ctah oy ea hs a ae We ee aan 
Depilatories, E. Fuehrer ................. 
Die forgings, Billings & Spencer Company. 
Digestive preparation, Fairchild) Bros. & 


POSLOD 9 ay eve ne eee Re OR EE Lae ea tea 
Digestive preparation, artificial, Fairchild 
Bros: & POS? 2.200 cece d twins ey ere be 
Disinfectants, West Disinfecting Company. . 
Dyes, Monroe Drug Co. 2.2.00... 0.00 cee 


Electric generators, parts and attachments 
therefor, Motsinger Device Manufactur- 


Pg COMPANY cis cg ees wom he wa RE 
Electric plugs and receptacles, Marshall 
Electric MYe. CO. ose cin vaecunsernetes 


Emollient and medicinal preparation for ex- 
ternal and internal use, Chesebrough 


DATs. “Sle. cits le neg eee Ot hoe DARE OTe 
Envelops, Outlook Envelope Company.... 
Fabrics for coat und sleeve linings, H. W. 

SMU > 6. oaweeee soda Geeta sw aw cone ee eS 
Filing cases, transfer and binding cases, 

letter, € ©. DOGS COs soces cus eseuraas 
Finger rings,.Ostby & Barton Co........... 
Flavoring extracts and fruit) syrups and 

juices, Wecormick & Company....... 
Flour, wheat; H. D. Fallis & Co......... 
Flour, wheat. |. Pillsbury-Washburn = Flour 
Mills Company ............ 45,179 to 


Flour, wheat, W. J. Jennison Company.. 
Food or peptone preparation. artificially 
digested, Fairchild Bros. & Foster.... 
Fruits, dried and evaporated, J. Ss. 
PWONTHLE asso nou en dee ee wen san 45,261, 
Gas heater, which is applied to a gas jet 
on a chandelier, wall bracket, or table 
stand, C. R. Bannihr ................. 
Gin, Dreyfuss, Weil & Co............... 
Gin, J. W. Kelly & Co.......... eee eee 
Gin, CC. Srndheger ...............0.0000. 
Gloves, Journeay & Burnham ...... 45.104, 
Glue, McCormick & Company...........-. 
Guano, F. S. Royster Guano Co.......... 
Gum, chewing, Kola Chemical Co......... 
Gum washes, J. J. Ottinger................ 
Guns and parts thereof, Hunter Arms Co., 
45.248 to 

Hair curlers, Magie Curler) Company. 
45.148, 
Hair curling preparations, J. A. Patlis Co. . 
Hair pins, Dé Long Hook & Eye Company 
Ham, smoked beef, and bacon, L. Meyer... 
IIams, bacons, and tongues, Hl. Koster.... 
Handles) for axes, hatehets, ete.. I FB. 
Feree® TLaodbh! UG. ca ciecencacsewscewmae 
Harmonicas, mouth, Firm of M. Hohner, 
45.151 to 


HIunts, Moore Smith Co. ......... 0.0... 00 
Hats, FL oW. Seybel Co. ............ 2c eee 
Heaters, Water or steam, Kewanee Boiler 
COMER: “ieee ohare @ MARE wat nd eRee ve eee 
Heating systems, boilers for steam and 
water, Kewanee Boiler) Company...... 
Incubators and brooders, G. TE. Stahl...... 
Knives, butchers’ Knives and cleavers, table 
and carving, Landers, Frary & Clark.. 
Laxatives, EL Fuehreroo...............00. 
Leather of all) kinds, kid, F. Blamenthal 
«& Bs ® hid ea te ae Sara ad cpp ates tel asc ate a am ae 
Tenses and disks for railway semaphere and 
other signal lights, J.C. Baird ..... 


Macaronf and spaghetti, BE. PL Sholl & Co. 
Malt extracts, Valentin Blatz Brewing Co.. 
Mattresses, Crescent) Mattress Col... . ce... 
Medical tonics, Maas & Waldstein Co.... 
Medicated adhesive plasters, G. Mortimer, . 
Medicinal compounds = fer othe cure of 
eatarrhal diseases oof the head. Ely 
PIQUE Cc yp ehawe der edk eewed dckarttiae 
Medicinal preparation in the form of a 
mixture used as oun antiseptie, germi- 
¢ide, and) bealing agent. Henry Neil 
PPCM AA. iss Naa oe eK ke eas oe eee 
Medicine for purifying the blood and the 
eure oof osyphillis, wleet. ete. Foerg 
Remedy Cotiiparny ..46.0.0acsse ween ew ne 
Medicines for the cure of diseases of the 
respiratory organs and for use in cases 
of fever and appendicitis. | Pueumo- 
Phthysine Chemienl Mfe. Cow... ...... 
Metal partaking of the nature of aluminium, 
hc ailee.” UNEP one dim Gelb esac a eR ba ee 
Mineral owater, natural Stafford | Mineral 


Springs & Uit] Cu ise cwaws bee dawsn 
Music note sheets, perforated. Tarry HH. 
eucle Gane. ocencrci sa kae sae eee wa 
Nails, taeks. and thumb tacks, Berbecker 
& Rowland Mfg. Calo... 00... ce ee ew ee 
Noodles and) vermicelli, W. Boehm........ 
Ointment, TE. DD. Nobles oo. ............0- 
Packing. asbestos, Bestosking Packing & 
PURER WL Gb. rie ace meee Ghee jensen wh Bev wwe ae we ane ne 
Padlocks, W. Bingham Company ........-. 
Paints and enamels, Phoenix Paint & 
VATHISH Co, secccctiatinncteas 6eenees 


45,114 
45,166 


45,271 
45,273 
45,274 
45,291 
45,294 
45,205 


45,155 
45,187 


45,263 


45,296 
45,103 
45,076 
45,090 
45,163 
45,161 
45,164 


45,106 
45,298 


45,249 
45,069 
45.067 


45.270 
45.280 
45,252 
45,066 
45,280 
45,203 
45,202 
45,204 
45,225 
405,226 
45,229 


45,109 
45,146 
45,255 
45,118 
45,120 
45,127 


40,147 


45,301 
49.096 


45,004 


45,264 
45,170 
45.139 
45,207 
45,068 
415,282 


45,206 
45,143 
45.142 


45,236 


45,182 
45,183 


45,278 


45,262 


45,250 
45,186 
45.189 
45.240 
45,105 
45,231 
45,145 
45.279 
45,150 
45,248 
45,149 
45,151 
45,306 


45.160 
45,159 


40, TOS 
45,255 


49.254 
45.085 


45.077 
45,285 
45,176 
49,217 
45.200 
45.005 
40,285 
45,266 
45,276 


45,140 


40,260 


40.168 


40,207 
45.086 
45,199 
45,156 
45.074 
45,507 
45,210 


45,299 


45,075 
49,214 
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GIANT 


NATURE’S 
WEAPON 
THAT 
NEVER 
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SMALL 


STRONG 
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Jiu-Jitsu Instruction by President Roosevelt’s Teacher 


JIU-JITSU INSTRUCTION 6c. 


















THE AMERICAN COLLEGE OF PHYSICAL CULTURE 6& JIU-JITSU 
378 Boylston Street, Boston, Mass. 














Japan succeeds be- 
cause of the physi- 
cal fitness of her 
soldiers. They prac- 
tice Jiu-Jitsu, a sys- 
tem of physical 
culture which makes 
them giants of 
strength and endur- 
ance. 





P. S.— Send six 
cents in stamps for 
FREE instructions 
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Do You Know 


that the appearance of your product 
is one-half of the selling point? 

If you use enamel, why not the 
best? That means 


BRAZILO 


$ The pigments selected for Bra- 
zilo Enamels are of the finest. 
and after being bolted through silk 


of about 10,000 meshes to the square inch are ground in Hard 
Finish Brazilo, which makes an enamel especially adapted for 
ONE COAT WORK on wood and metals of all kinds. 


This process of manufacture 


is protected by us. 


Brazilo enamels dry from the bottom up, producing a hard, 


smooth finish which will not 


chip or peel. 


ALL COLORS. WRITE FOR COLOR CARD. 


THAYER BROS 


. CO., WARREN, O, 


Manufacturers of the celebrated 


“GOLD L 


EAF LACQUER” 


SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 


balance will weigh up to 


one pound and will turn with a 


quarter of a postiige stamp. The balance can be made 


by any amateur skilled 


in the use of tuols, aud it will 


work as well as a $12 balance. The article is accom- 
panied by detailed working drawings showing various 
Stages of the work. This article is contained in SCIEN- 


TIFIC AMERICAN SUPP 


LEMENT, No. 1184. Price 10 


cents For sale by MUNN & Co., 361 Broadway, New 
York City. or any bookseiler or newsdealer. , 





Portable Buildings 


have a peculiar value because there is no 
real estate attache! to them. They can 
be sold and transferred elsewhere with 
the greatest of ease. We manufacture 
all kinds of portable buildings, such as 
Automobile Houses, «Camping 
Houses, Complete Cottages, Temporary 
Offices, etc., with furniture and: equip- 
ment tor all; Poultry Houses,‘fitted u 

with nests, roosts, etc.; Workshops, wit 

all necessary tools and implements. 


THE LATHROP MFG. CO., Rochester, N. Y., U.S.A. 


VAC 


incr 


‘NTIF 


SUPPL 


? 


jury. 
danger of leakage. Fires and recharges by 

pulling the trigger. Loads from any Ifquid. No cartri 
require’, Over 10 shots in one loading. All dealers, or by 
mail, 50e. 


U. S. A. 


LIQUID PISTOL 


Will atop the most vicious dog 
(or man) without permanent in- 
Perfectly safe to carry without 


Nick1-plated 
Sins lon 






Rubber-covered holster 5c, extra. 


PARKER, STEARNS & SUTTON, 226. South St., NewYork 


BEST FOR YOUR BOILER 


A_great saver of trouble, annoyance and money, 
of labor and anxiety is the 


It is a new invention that is simple and « 
exceedingly durable. Working parts all on Mg 
outside. 


E. HIPPARD, Manutacturer, YOUNGSTOWN, OHIO 


Valves two-piece simple 
check operating automatically, 

No waste of steam or water. 

If you have a boiler investigate 
this trap. 










FLY PAPERS. — FORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1057 and 13°24. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 


Don’t Burn Money Any Longer 


You’re doing so unless you periodically clean your 


boilers with 





The Dean Boiler Tube Cleaner 


To prove the value of this device we’ll loan you a 


cleaner for trial in one boiler. Our book ** Boiler Room 
Economy” tells all about scale and this trial offer. 
Write for the book to-day. 


>... 


THE WM. B. PIERCE CoO. 


319 Washington Street, Buffalo, N. Y. 


STANDARD STEAM TRAP. 


' 
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Mullins 
Sheet Metal 
Statuary 


| 
Unequalled 
for 
Architectural 
Adornment %& } 


Higniy artistic ef- 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 

Complete illustra- . ae | 
ted catalogue mailed 3 | 
on request. 

Write for esti- 
mates on all kinds of 
sheet metal work. 


The W. H. Mullins Co., 7 ! 
9038 Franklin Street . 
Salem, 0. 
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IRST IN WAR, FIRST IN PEACE 


First in the office of the 
Business man 


UNDERWOOD 


> TYPEWRITER t¢ 


= holds the “Right 
Y) of line” at 5) 

Washington S I 
because of 


" VISIBLE WRITING, a 


Perfect Construction and | / 
doing the best and quick- 
est work with least effort. /ff 







UNDERWOOD TYPEWRITER CO. 
241 Broadway, New York. 


Adapted for use with the 
“Unit Book-keeping System.” 











““In all the land, range up, range down, 
Is there ever a place suv pleasant and sweet T” 


THE 
1000 
ISLANDS 

















There may be somewhere on the earth a 
more delightful region than that of the 
Thousand Islands, but if there is, it has not 
been discovered. It is as fine as the Bay of 
Naples, with no danger of being buried in 
hot ashes. There are picturesque 
Islands scattered along the twenty-five miles 
of one of the most beautiful rivers in the 
world. You can find out a great deal regard- 
ing it in No. ro of the *‘ Four-Track Series,”’ 
‘*The Thousand Islands,”’ of the St. Law- 
rence River issued by the 


NEW YORK CENTRAL 


A copy will be mailed free on receipt of a two- 
cent stamp, by George H. Daniels, General Pas- 
senger Agent, Grand Central Station, New York 
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60 YEARS’ 
EXPERIENCE 







TRADE MARKS 
DESIGNS 

CopynricutTs &c. 

Anyone sending a sketch and etal ae may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly coniidential. HANDBOOK on Patents 
sent free. Oldest arency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers, 


MUNN & (9, 3618ronway. New York 


Branch Office, 62 F 8t.. Washington, D.C. 





Paper in rells and sheets, merchandise, 

Reversible Collar Company o........06 45.500) 
Paper, toilet, Seott Paper Cor... ... 02.08. 45.5005 
Paper, wall, Standard Wall Paper) Co.... 0 40.504 
Peanut butter, Bossman & Lohman Co.... 40,258 
Peanuts, Gwaltney - Bunkley Peanut Cow... 45,200 
Periodical in magazine form, Levy Bros. & 

ile ce navkyn tenetUuincaoe wee See eee 45,107 
Peroxid of hydrogen, Drevet Manufacturing 

COMPUNY siav vane e ee eae ee ei wee wee ee EHS 40.205 
Pinned, As te UU) ccaciawiwvawsn 45.129, 45,150 
Plows, plowshares, moldboards, plow points, 

ete., Gliver Chilled) Plow Works, 

4.079 to 45,082 
Poker chips, GG. Hi. Harris) Compauy....... 45,500 
Powder, headache, fever, and pain, J. Lee 

CPUCE GO, weebesaeis febte 5 84 2.3 Bt eas 45,200 
Preparations for the destruction and exter- 

Ihination oof water oor croton bugs, 

roaches, ete., O. TE Padwino os. ....... 45.174 
Rail bonds. VW. PL. Brown oo. ..........2008 45.257 
Ranges. steves. and heaters, Majestic Manu- 

Peete Coltipmainy  ...ccncnaswcuen pas 45.202 
Rasps and files, Stokes Bros.) Manufactur- 

THER ACI: Sacie ipvateree owe dick ete # Ulta eee @ eA 45.08% 
Razors and razor blades, Kampfe Bros.... 40.177 
Refrigerators and  owater coolers, | Metal 

Piatti Ui. 4 esksace vances Soe Ree Ye ewe 45,286 
Remedies for boils, carbuneles, and similar 

blood troubles, M.A. Shoemaker..... 45,260 
Remedies for the bowels and liver, EL. C. 

de) SACD “Ge A wens ces cow wee weareeus 45.281 
Remedy for colie and cholera, internal 

Fg, MOT <n 4 ee aladm Saas a Ma-buk eed eee 45.141 
Remedy for diseases of the stomach. liver. 

kidneys, malaria, and for eruptive skin 

diseases, AL Go. Groblewski .........000- 5.508 
Remedy for scalp diseases and tonie for the 

scalp, Be Moth. siawiacsasuceates awawe 45,211 
Remedy for the cure of all blood and = skin 

diseases and = for purifying the blood, 

Swift Speeihe Co. 2. cone w we pence nes ~ 45.172 
Remedy, headache, PL. Gassett ........006- 45,208 
Remedy ino tablet) form = for dyspepsia and 

all forms of fi iaec dit. Sanspep Chemi- 

Ct CMAN PROR csc wiias a peed weed Oe gore we 45,268 
Ribbons. satin-velvet, Helvetia Silk Mill.... 45.115 
Rubber belting. Gibbens & Stream......... 45,154 
Rubber heels for ladies’ boots and shoves, 

A. EL. Little & Company............. 45.500 
Seed, grass, FE. W. Conklin & Son o........ 45,12S 
Seeders and planters, DD. E. Speicher...... 45,078 
Shade fabries, window, Joseph Bancroft & 

Se OG. sve aw hey ee Lew he Bee E 45,002 
Shade rollers and fittings. spring, Stewart 

Ligrtshorth (occ pu wei e rte ee ee oem eee 45,289 
Shade rollers, spring, Stewart | Hartshorn 

RO «dee Micach aes neal ed heh OE EE OLA 45,287, 45,288 
Sheetings, Pelzer M'f'g Co. oo... ccc eee eee 45,089 
Sheetings and drills, Orr Cotton) Mills. .... 45.005 
Sheetings and drills. Pelzer M'f'g Co...... 45,099 
Sheetings and shirtings, Monobansett Mfg. 

RS | — ia ceeks sea receet aoa. Ghd ahh de: eae agate ay Ae ea PT le 45,095 
Sheetings, brown. Pelzer M’f'g Co. ........ 45.100 
Shoes, leather, Hathaway, Soule & Harring- 

UD, 8 ecto coos taraye 28 resins scapes a gon el aches deeded eae 45,200 
Shoes, men’s leather and = canvas, McRae 

MeCN). oe base gees oe eho dlewe eee Gees 45,2953 
Silk fabric, AL HE. Sands ...........0 cee eee 45,152 
Silk fabrics, York Silk Mfg. Company, 

45.101, 45,102 
Soaps for toilet use and general household 

Cleaning and scouring purposes, W. M. 

PCA: wile cies 6 Hee ey Se a eek 45.198 
Specitie for female complaints, liquid, G. 

NIGORUIMIOE | 66 ae oF ban ded dl oes Se a ke ee 45.284 
Specific for rheumatism and the bleed, LL. 

AG “SIO@DGRE. owas Si e6.e ae Gi eed aoe Swe we ws 45,212 
: Stoves and gas stoves, oil, Grinberg Bros. 45,251 
Surfacers, japans, stains, paints, and = var- 

Hishes, Chicago Varnish Co... ......00- 45,254 
Suspenders, C. Bloomberg & Co.......... 45,110) 
Suspenders, men’s, Hewes & Votter, 

45.111. 45.112 
Tea, Martin Gillett & Co........ 44.115 to 45.117 
Tea, Levering Coffee Co... ....... 45,119, 45,120 
Tea, herb, Weber Medienl Teas Co........ 45.1735 
Teas, J. Ml Montgomery oo... ....2....006. 40,126 
Tickets, tags, and labels, pin, AL Kimball 

Cig cain i hs cehitle ia tun Sate Loch ole eee, tae ae Beirevenss 49,277 
Tin plates, terne plates. tin taggers, black 

taggers, sheet steel and sheet iron, 

i. Is Parker & Wo.ie.sn.- 45.070 to AS,OTS 
Tobacco, plug, Monarch Tobaeco Works, 

49.22 mT Vom 
Tohacea, plug, cut plug. and smoking. r 

Vey. JUG cay gatin vou o Bose Hele em 45.241, ee P 
Tonic, preparation to be used as an animal, 

Praite. Feed. WG ke ee Ss aa we ee ‘ 
Tonies, T. Wo. Dongdass oo... 00.0.2... 02.2 1G 
ibe to tablecloths, and eovers, PE Wy uA. 

MAT yup g BG oy ui ate 2 al bm ca a ees Se ole rT 
Trees infected with seale inseets, ehemieal 

eompound for the treatment of fruit, 

Thomsen Chemical Company o.......... : 
Varnishes, shellaes, and enamels, EE. Cal- 

PG AA CO 2g ees eh Us Aone awa ens o 49.255 
Washing fluids 9 for | cleansing clothes. 

blankets, fine fabrics. painted surfaces, 

floors, and = owalls, De’Corne Washing 

Faakt COmMpane se cwncudw dee odawe cues 45.272 
| Watehe vases, Dueber Wateh Cuse Mfe. Co. 45.256 
Watches and wateh parts, Hampden Watch 
CSTs, « . «dosh ata ce: are ah Sieh ot GAPS eee Stee em dL totes leh 45 257 
Whisky, Belmont Distillery Co.......... 45.184 
Whisky. HH. Clarke & Sons...........005 45.185 
Whisky, A. Graf Distilling Co............ 45,18S 
Whisky. I. Netter & Company... ..... eee 45.190 
Whisky, Rhomberg Bros, & Co ll... ce. eee 45.191 
Whisky. ©. HE. Ritter & Col..e cc... eee 45.192 
Whisky, Roewekamp Bros. ..........2005 40.195 
Whisky. Sherwood Distilling Co.......... 45.194 
Whisky, AL AL Wolf & Col....... 49.195, 45.196 
Whisky. Handler Bros. Dis. Co. ......e05 45,20 
Whisky, Bott & Cannon ........ce cece ee 45.218 
Whisky. Chicago Table Supply Co........ 45.219 
Whisky. Green River Distilling Co........ 45,220 
Whisky. ee &: Hegner Co...... Aiewtity hades 
‘| Whisky. ack-Spring Diste. Co..cceccee eee 45.224 
Whisky. 1, Sachs and Sonms......0. 45.238, 45.259 
Wood) fillers, primers, and paints, Bridge- 

port Wood Fintshing Company ........ 45,213 
Wool wadding, M. <A. "Evans are ere cesses 40,091 

LABELS. 
“America,’’ for mantles, Liberty Ine, 

TE Ps ne se co oo bs x hm wie oO a wae 12.315 
“Anti Grip) Tablets.’ for medicine, C. M. 

DW Be OCW seo ee ee bo ue en ee ee oe 12,311 
“Apex Brand."’) for renovated butter, B. 

Ts ACEO. Gn = tes Bee ecg Board eon wh 12,308 
‘Artesian Lithia Water.’ for medicinal 

Water, aa. Do Lemaftre & Sons......... 12.300 
“Dr. Diek’s Peean Gall) Cure.) for) medi- 

cine, Peean Off} Manufacturing Co.... 12,312 
“Evans Wine of Olives.”’ for wine of 

olfves, Evans Pharmaeal Co.......... 12.306 
“James Fulton Before and After,’ for a 

hair) grower, J.) Fulton .............. 12.313 
**Ma-Po-Lo,”’ for medicine Ma-Po-Lo 

MOTT Ac ane G84 we ie wo Ree Ro ok 12.310 
“Madonna Ao 1851.’") for eau-de cologne, 
gual Ds Mi. Forina zur Madonna..........0. 12.514 
“Neenah, for elgars, Kohn Bros. & Co. 12,3044 

Red Band Pure Seotceh Snuff,’ for snuff. 

Independence Snuff Co. .............. 12.505 
“S. B. Clark's Tourist) Lunch Biseutt.’’ 

_ for biscuits, H. EF. Clark ............ 12,2307 
“‘Veribest,’’ for whisky, M. Essig........ 12,303 
PRINTS. 

“Rohemian Rrew,”’ for beer, Jackson 

TO Pi ea ded cia y ou ew eae 1,395 
“What the Doctor Says,’? for beer, George 

Wiedemann Brewing Company...cccccee 1,394 





A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
veators for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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| SHOTGUNS AND SHELLS | 
Winchester Repeating Shotguns and Win- 
chester Shotgun Shells are just as reliable and 


satisfactory for bird shooting as Winchester 
Rifles and Winchester Cartridges are for big 


game hunting, and sportsmen know this 4 
means as perfect an equipment as can be [| 
made You can spend a great deal more J 
money for a shotgun than a Winchester will /) 
cost you, but you cannot get a better shooting || 
or better wearing gun,no matterwhatyou pay. || 
Winchester ‘‘Brush”’ Shells are something | | 

new and desirable for bird shooting. They | 
are so loaded that, without the sacrifice of | | 

velocity, penetration, or uniformity, they will | 
make an open and even pattern at from 25 to | 
; 


| 30 yards inchoke bore guns. WinchesterGuns || 
and Winchester Shells are sold everywhere. || 


FREE: Oar large Illustrated Catalogue. 


| WincHester Rereatinc Arms Co., New Haven,Conn. §/ 


a toe ne ee : . 
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Civil Engineering and Surveyors’ 


Instruments 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


We are the largest house in the world. Tr 


us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 


LNKS, or SURVEYING and ENGINEERING INSTRUMENTS 


A. S. ALOE CoO., 


Write for Catalog. 








515 Olive Street, 


**Sent Free.” 


St. Mo. 


Correspondence Solicited. 


- - - Louis, 









Agents Wanted 


in every railway shop to 
solicit subscriptions for the 


Hailway dtlasterdtechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 
. ADDRESS ... 
Ratluay Master Mechanic 
Vanderbilt Building 





Security Building 
CHICAGO NEW YORK 


Men and boys wanted to learn plumbing trade 
great demand for graduates #100 to $7.00 day. Many 
complete course two months. Graduates aduitted to 
Union and Master Plumbers Association. COYNE 
BROS. CO. PLUMBING SCHOOLS. New York , Cin- 
cinnati, St. Louis. For free catalogue. address 259 


Tenth Avenue, New \ ork, 


LET US BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 

YOU WANT MANUFACTURED 

Sr eMr ses. MopDELS, EXPER. 
WRITE FOR FREE BOOKLET 

THE CLOBE MACHINE & STAMPING CO. 

970 Hamilton St., Cleveland, O. 

[ and Bottlers’ Machinery. THE VILTER 
MFG. CO.,. 899 Clinton St., Milwaukee, Wis. 
MODELS & EXPERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BILLAARD, 24 Frankfort Street. New York. 


Work 


Corliss Engines, Brewers’ 





Mealat Scecealles ant 


Dies, Tools, Models and SpecialMachinery. S32,.9s winusewce 


"HOEFT & MOORE, Chicago, U. S: A. 
WORKS 





arnce: 6ST Birta AVENUE 1@D1 QA © PRAM LIM STACETS 


BALLOONS 
MOD DELS 
Aina: boxes, metal stampings, 


MODELS ; F LS les noveivies, manufactured and sold Print- 
ing oD aluminum. U.S. Novelty Co., Lily Dale, N. Y. 


Aeronaut L. Stevens, 
Box Isl Madison Sq., N. Y. 








UNION MODEL WORKS 
193 So CLARK Sy. CHICAGO. 


ret = 


[ge INVENTIONS PERFECTED 


GEARS 








and Experimental Work. 


Model Machinery 
a Broadway, New York City. 


W.H. CRAWFORD If 


DRYING MACHINES. 


CALIFORNI 
CHICAGO MODEL WORKS 


hele] RS 


/7G F.M, r 
ESTABLISHED 1867 79 £ MADISON ST CHICAGO, 1k L 


Ab TF > 9OR CavTalcy FOF VRDEL SUEPLIES 





S. FEF. WORRELL 


Hannibal. Mo. 


Farm Bargains. Rend for monthly 
catalogs. C.M. Wooster, 8. Francisco. 















Expert Manufacturers 


RUBBER. 


Fine Jobbing Work 
PARKER, STEARNS & SUTTON, 228-229 South St., New York 


“EXPER IMENTAL WORK Scientifically 
and accurately executed. Models and small machinery 
erfected. STENDICKE & VOLKMER, 61 Fulton Street. 


Telephone 09 John. 
If You EH OLD ACCOUNTS, Claims or Notes to 
ave collect in any part of the world, address 
W.E. S. JARRETT, Specialist 
(Reference: Boatinen’s Bank.) Laclede Bldg., &T. LOUIS 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 


W. B. KNIGHT & CO. 


Mfrs. of Special Machinery and Tools 
2019 to 2025 Lucas Ave.. ST. LOUIS 


THE MISREAD RECORD 


How Saturn-like Earth Rings of watery vapors 
felland made the **Ilce Ages’? andthe Flood. Send 




















stamp for ptalement, Book 180 pages. Paper 65e. Cloth 
#1.00. Address J. N. VAIL. Pasndena, Cal. 
ALL KINDS OF 


MACHINISTS’ TOOLS and SUPPLIES 


ST. LOUIS MACHINISTS’ SUPPLY CO. 
1118 Pine Street : : St. Louls, Mo. 
Send for our catalogue 


| 


| 


patent artic- ; 


Send the Name of Your Car 
or engine, and we wil] send tuil infor. 
maticn abest the ple Auto- 
matic Sparker. bit best storage 
battery charger for automobile, launch 
or gas enone. Add ess, 


The Dayton Electrical Mfg. Co. 
9s Beaver Bldg. Davton, Uhio. 





Learn Telegraphy | and 
R. R. Accounting 


| $50 to $190 par month salary assured our graduates under 
bond. You don’t pay us until you have a. pesition. 
Largest system of telegraph schools in America. En- 
dorsed by all railway officials. Operators always in de- 
mand. Ladies also admitted, rrite for cutalogzue. 
MORSE SCHOOL OF TELEGRAPHY 
Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga.. La Crosse, 
Wis., Texarkana, Tex.. San Francisco, Cal. 


A MONEY MAKER 


Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJONN CO. 
615 N. 6th Street. Terre Haute, Ind. 


AUTO STORAGE F BATTERIES 





NDS 


ALL KIN 


THE WILLARD STORAGE BATTERY CO. cLevetanp.o 





eRe PREM 2% ON! taade Frame one-half 
acre. Eusily grown through. 
out the U. Ss. andl Canada. 


'GINSEN tr Room in your garden to gro¥v 


| thousands of dollars’ worth. Roots and seeds ror sale, 
| Geos fe. for postarve and pet cur bocklet DN telling all 
about it. McDowell Giuseng Garden, Joplin, Wo. 


LEARN WATCHMAKING 


We teach it thoroughly in as many months as it 
formerly took vears. Does away with tedious appren- 
ticeship. rated earned while studying. Positions se- 
cured. Easy terms. Send for eatalog. 

ST.LOUIS Ww x TCHMARKING SCIIOOL, St. Leula, Mo. 


tzengwrdgiz 


Artistic Job Printing, Catalogs, Booklets, in English or 
FOREIGN LANGUAGES, Half-tone and Color Presswork. 


LANGUAGES PRINTING COMPANY 
Languages Iui.jing, 15 West 18th St., New York 


_Crescent Machinery 


Quality and Price, both right 
BAND SAWS, JOINTERS, SAW TABLES, 
BAND SAW BLADES 


Create ereiereleres 
Catalogue tells the rest 


: — CRESCENT -MACHINE CO, 
i 280 Main Street, Leetonia, O.. U. & As 


Electrical Engineering 


and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 
Cc. F. 
Engineering Dept. 





















SPLITDORE 
17-27 Vandewater St., 


N. ¥. aia 


LUXURY IN TRAVEL 
eG THEY NEVER DISAPPOINT’ 
GRAHAM SUPPLEMENTARY 


SPIRAL SPRINGS FOR HARD 
RIDING AUTOMOBILES . 

CAN BE ATTACHED TO ANY CAR. 
BOONMLET FREE. THE GRAHAM CO. 
8 PARK PLACE. New- York City USA 





l= PAGE'S GLUE “= 
WORLD 
Does not set quie S | like the old style glu 


and has four times the streneth (Officia 
test, Lin. sq. hard pine butted, registered 
F162) lbs. before parting). Used by the best 
mechanies and metrs.the world over. Inval- 
vable in household use, for Furniture, 
z Cc hina, BEES Books, Leather, a big en 





LE PACE’ § PHOTO PASTE, 
2 oz. size retails Se.; by mail, 10e. 


t“ PACE’S MUCILAGE, 


207. size retails be y mail 


None genuine 
without 
This Label. 
BUSSIA CEMENT CO., 289 Essex Ave., Gloucester, Maste 


Scientific American 





The hand that steers 
alsocontrols the power 


; is opened or 
Orient Buckboard, 4 H. P. Price 8375. fe The Rambler throttle DP 


If You Had An Orient Buckboard| ff ~Clsed by the fingers of the hand 
you could ride anywhere and everywhere at a cost of that rests on the steering wheel. 


Jess than 4¢ cent a mile. You could Jearn to drive a 
Buckboard 1n half an hour, and the car is so light and 


pal aie gt Ra der] frum more than half the big . Every forward movement of the Car, 
This year’s Orient Buckboard bas simplified carburet- 
peproved muffler, ee Soe Cee ee natee- from top speed to A suns stop, can be 
ss driving pinions, an ew starting device that isa . 
biel esc sor ease of Speration. fs cy as ; regulated by this means one 
vur styles, at $375, #450, $475 an 5. Catalogue free . : ro sha 
WALTHAM MBG. CO., Dept. H, Waltham, [lass. This simplicity of control secures positive safety 


Members of Association of Licensed Automobile Manufacturers. for every Rambler owner. 





This feature is only one of the 


To : INVESTI GATE many points of Rambler superiority. 


The rest will be mailed you on 















The mechanically correct 
Fe DURYER., invariably is request. 
ad Z, CS te purchass.  uryeas 
SS E are teres ee ree Surrey, Type One, illustrated herewith 

Fucentied “thgthines | ais (without top),$1350 complete with lamps, “SS aaa ee 
\ as 3 =" Economy Supreme. Send tools, etc. Cape top, $125 extra. Other > saeco PE SS Tah ‘ 
rN Fe, SN for leaflet it Tells the models, $750, $850, $2000, $3000. “si... oe ——_ 
‘ —_—_ ia Reason Why. 


DURYEA POWER CO., 44-84 Aeyrud St., Reading Pa. 


Run No Risks With An Auto! 


Test your batteries every time before 
starting out, it may save 
towing expenses. 

An accurate volt meter up toten volts 

and ammeter up to 25 amper:s. , = 
Either one delivered prepaid on re- t Ener 
eeipt of $3.50: the cheapest | 
price on record. 
AJl Automobile supplies at the same 
low figures. 


THE MOTOR CAR EQUIPMENT CO., 
-43 Cortlandt Street, N. Y. 


New Ice Machine 


Patent Aug. Osenbrick, Bremen 
U. S. Patent No. 729,398 





Thos. B. Jeffery @ Co., Kenosha, Wis., U. S. A. 


Branches: Boston, Chicago, Philadelphia. 
New York Agency, 134 W. 38th St. Representatives in other leading cities. 





In Every Speed Contest 


which was open to all classes of machines, operators on the 


Comptometer | 


won all prizes | 


offered by the Chicago’s First Annual Office Appliances. and Business System Show, 
Coliseum, Chicago, March 15th to 22d. ‘All previous records cut in two. 


Miss Annie Maloney, operator at | | Miss Carrie De Wine, operator at 
Marshall Field & Co.’s retail, added C. B. & Q. Ry. freight auditor’s office, 
correctly 500 department store checks performed correctly 25 large multipli- 
in 4 minutes and 55 seconds. cations in 3 minutes and 16% seconds. 

Miss Mae Barclay, operator at ILli- Miss H. S. Pembrooke, operator 
nois Central Railroad freight: auditor’s - |- at .Marshall Field-& Co.’s wholesale, 
office, added correctly six columns of { performed cerrectly 25 large multipli- 
.)’ numbers, equal to six ledger pages, in : |: catione in 3 ‘minutes and 2 seconds. 
ad 5 patearetos ae ees Sor, ae =» 4 orinutes and 39 seconds. © 
_— ae ee at ‘Tbe Comptometer outclasses all other machines for addition or multiplication. 

Send Jor Literature weu srun uy cs. Felt & Tarrant [ifg. Co., 52 Illinois Street, Chicago. 














Manufacturers taking any interest 
in a new patent for ammonia ab- 
sorption, refrigerating or like ma-. 
chines, will please apply to 

T. Avy 30 


66-68 Leonard Stes N. Y. City 





Ree ees 
5. > 








- Stationaries, Portables, Hoisters, Pump- 
-ers, Sawing and Soat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 

ae _ State Pewer Needs. 

TER GAS ENGINE CO., Box 148, STERLING, ILL. 


What Is Daus’ Tip-Top? 














The luxuriousness of the Franklin Runabout is real, true, and 
TO PROVE thet Daus’ “Tip-Top is deep—way down to the heart of its motor. 


0 | fro - tte d aX 1) . e e e e e ° 
sapien fom typewritten original, we will | It is not only a beautiful car to look at, but it is a beautiful piece of machinery. Every part of 


NED eet. Grace the car is made from the most appropriate material, no matter 
\ | days’ trial. $ what the cost—nickel-steel, if nickel-steel is needed; nickel-alloy, 
BB) trade discount of 5 Net if nickel-alloy is needed; aluminum, if aluminum is needed; 
PEP 33% per cent, or phosphor bronze, where it is needed; and so forth. 
The Felix A, B, Dans Dupticator Co., Dans Bldg, 111 John St., New York The inside of the cylinder and the piston are polished 


and ground to perfection. Every- 
All varieties atiowest prices. Best Katiroad 
Nh AS Track and Wagon or Stock Scales made. 

























thing is done as right as man 
Also 1000 useful articies, including Safes. knows how to do it. Cost has 
Sewing ‘iachines, Bicycies, Tools, etc. save 


Money. Lists Free. CHICAGO SCALE Co.. Chicago. I}. not been spared. 


— Air-cooled—no freezing 
» Moving Picture Machines 


in winter; no overheating 
: : : in summer. ‘The car that 
, Films, Stereopti- 
cons, 1ews.e 


if femDlAte . is always ready. 
vou contempla O- wo. ‘ . ° 
ing into the iiblie Snic Send for book about this 


tertainment busi1pDess, . 

vrite for catalogue No.| cea atin Runabout | Franklin Runabout and other 
i which gives informa ranklin Kunabout. 2 passenger; 12 il Franklin cars. 
‘jon and prices of Mov- | horse power; 4cylinder air-cooled engine. Weight = 


ae Picture Machines. | 1050 lbs. Speed 40 hie bour. Price $1400. Hl. H. FRANKLIN MEG. CO., Syracuse, N.Y., M.A.L.A.M, 








'B 








ms, Stereopticons 
and Views. We.offer de- 
pendable apparatus and 
views only; no second- 
hand goors for sale. 
ii 4 Send 10 cents in stamps 
Lo cover pustage of 364 page catalogue. 


KLEINE OPTICAL CO. 


8&2 State Street, - 28 Ohicago, Ill. 














THE ENGINE voris 


with a strong, steady 
pull. Used and recom- 
mended by thousands, 
A postal card with your 
name and address will 


a purely vegetable oil soap, containing 
h C N T SO AP no lye, but cleaning by the penetrating 
[ 9 nature of its oils. Good for engineers, 


ae tach an long chemists, etc., it thor- 
oughly removes all stains, such as rust, grease and oi], either from the hands or clothing, without 





bring particulars. Our injuring in the slightest. Also unsurpassed ss a DRILLING SOAP. HAS NO EQUAL FOR 
eo hag ariel pices we AUTOMOBILES. For cleaning floors and wa'ls, especially -hard wood, it is invaluable. Has no 
ae equal for automobiles. Does not injure the polish, but adds to the lustre. lf your dealer does not 
soo Seas ae keep it, send us his name and address and we will se1.d you a sample can free. 

gz. Co. 


HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 


Winchester, Ky., U.S.A. 
Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bidg., PITTSBURG, PA. 











S A V E S M A N Y L I V E S * To guard against a bad mistake. 
e The cyclist has the Morrow Brake.” 
There never was an invention better calculated to be of benefit to the 
¢yclist than the far-famed and now unviversally adopted 
MORROW COASTER BRAKE 
It protects both wheel and rider from danger, giving the latter supreme 
contro] over the machine even when coasting the steepest hill. safety, 
simplicity and efticiency assured. All parts interchangeable. Chief parts 
cut from solid steel, giving great strength and lightness. No increased 


friction when pedaling. Only one chuck—the Forward Drive. Price 
$5.00 complete, 


ECLIPSE MACHINE Co., Elmira, N. Y., U.S. A. 


Weare omolte YOUR OWN ELECTRIC LIGHTS 


Any size place. summer homes, launches, vachts, etc. 
Every detail included; very best material: practical. 
So simple no electrician required. Light Allthe Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over too different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn, 


Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chem- 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photo= 





Micro Cameras are used by the leading 
Laboratories and Government Departs 
ments Round the World. 


Catalogs free. 





BAUSCH & LOMB OPT. CO. 


ROCHESTER.N.Y. 
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NICKE* 


aXD bd 
Electro-Platin. 
Apparatos and Matetesi 

THE ' 
= Hanson & Van Winkle 
= Oc z 
| Newark. N. dy” 
92 William St., Ne 


v 
30 & 32S. Canal 
Chicago. {s . 










New York 
Belting & Packing Co. 
Manufacturers of high grade Rubb 
Belting, Diaphragms, Dredging Sleevé 
Emery Wheels; Air Brake, Stean 
‘Suction and Garden Hose, etc., Mat 
‘Matting, Interlocking Rubber Tiling 


Also manufacturers of moulded atiguy 
| special rubber goods of every descriptiofiyes 


Write for catalogue. 
91-93 Chambers St., New Yot 


y 
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HEADLIGHT 


throws most powerful beam of an 
lamp made, yet burns cool. Sim- 
ple, safe and sure, no better lamp 
can be built. The most your dealer 
will say about the next bestis that 
it is “ just as good as a SOLAR” 
—but why not buy the sranparp ~ 
-and dodge the second best? 
_ Westand back of every SOLAR 
with a guarantee to you—a 
warranty that leaves no room for 
risk on the buyer’s part. You can’t 
@ buy better lamps—whether oil or 
acetylene. Write for booklet, or 
ask your supply man. 
























SEOO May Save Vour Lite: 
7 ———-= andades, Dressing 
Remedies J 


Highteen Articles ina Metal 29 
Case. For everybudy who Is; 
liable toinjury. Quality guar- 7 









satished after examination, 1 
eend us One Dollar; if not, ; 


pense. Circulars free. 


U. S. EMERGENCY CASE CO.) 


9 Weaver Building, Utica, N. Y. _ 


A high class 15 foot 
Own a Kanawha Canoe. _ sooden shell, canvas 
Covered canoe in knockdown for @12. Price covers every thing 
but paint. Spare time, saw and hatchet all you require. DouBLx 
ENDER, shown below, 16 foot, @50. K. D. frame and planking, 
gi4. YOU CAN BUILD IT. We build skiffs, row-boats and 
canoes finished and 


in knockdown. The Kanawha Boat Mfg. Co. 


CATALOGUE FREE, . > Dept. C, Wellsburg, W.Va. 
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mailed on receipt of 25c. Get Mennen’s (the original). 
GERHARD MENNEN COMPANY, Newark, N.J. 


Save Time and Money: 


Progressive business men use 


BATES 
Hand Numbering Machine 


It rrints numbers consecutively, dup!icates or 
repeats—changed instantly ov turning pointer. 
To learn how it will save for you, send y 
Bouoklet 48 now, 


BATES MFG. CO., 31 Union Sq., New York 
Cutcagco—amM Wabash Avenue 
Factory, Orange, N. J. 
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18 te 91 OClinten Street. < 


